About Engravings ... 











We make engravings-—all methods——the kind 
you can best afford to use. 

Put in our own engraving plant-—-wanted en- 
gravings made our own way. 

Our way is to make the best engravings which 
skill in workmanship will produce. 

Charges for this work are reasonable lower 
than some; higher than others. 

If theres no good reason why you shouldnt 
send us this work to do for you, suppose that you 
let us make an engraving for you. 

This engraving will not be a bit better than our 
other plates (because it's the first order); every plate 
we make is a specimen plate, and no excuses are 
made on unsatisfactory work——we just make it 
right without crying. 

Please consider this a standing invitation to call 


and see our new engraving and printing plant. 


American Machinist Press, 
218 William St., New York City. 





About Printing .... 











We have just made a new print shop—to 
take care of the printing of our own paper in our 
own way. 

A portion of the time our presses are not busy 
on the paper—this is your time for the making of 
catalogs or other printing of a strictly high grade, 
at prices consistent with such good printing. 

In order to serve you better, we will (if you so 
desire) write your booklet or catalog, design and 
lay out in a pleasing way. what we believe will be 
creditable printed matter for you to send out. 

On receipt of sufficient data as to your desires 
we will submit a plan, with drawings and designs, at 
our own expense, taking the chances of acceptance 
upon ourselves. 

Charges will be right—right to you and right 
to ourselves. We only ask a sufficient time in 
which to perform the work properly. 

It might be well to call us into consultation 
(there is no fee for this consultation) at any time 
you may wish printing of a better sort for catalogs, 


booklets, or anv novel announcements of any kind. 


American Machinist Press, 
218 William St., New York City. 
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PRACTICAL, 
ELECTRICAL, 


CATALOGUE FREE. 
PHILADELPHIA BOOK Co., 
1s S. NINTH STREET, 





Elliptical Gear Crank 
Shapers. 


Uniform’ cutting speed ‘of tool. 
on short strokes, Five-step cone of large dia. 
Projection of support for ram over table. 
Accurate fastening of table to platen. These 
features cannot be had in other shapers. 


Write us about them. 


This style Shaper, 14’, 18° and 22° stroke. 
Geared shapers, 22°, 26’, 30°, 34’ and 48’ stroke. 


English Agents : 
BUCK & HICKMAN, London. 


Geo.D. Walcott & Son, | 


Jackson, Mich, U. S. A. 


PHILADELPHIA, PA. | 


@ 
ad 


The Greenerd 
Arbor 
Press. 


wa 








Points of Excellence: 


T saves marring, upsetting or 





Quick return | 


springing the arbors. 
It saves cleaning out the centers 
and taking off the dogs. 
Saves defacing or otherwise dam- 
aging finished work. 
arbors and will 
increased 





It preserves the 
pay for itself in the 
life of arbor. 


F. HARLOW & CO., 
374 Atlantic Ave., 


BOSTON, U.S. A. 


For sale by 
Hill, Clarke & Co., Boston and Chicago 
And by other Machine Tox 
in United States and Great Britair 


»! Dealers 


Schuchardt & Schutte, 
Agents for Continental Europe 


Book “A” awaits your address. 








Double Spindle Lathe 


is actually Two Lathes 
in One, a regular 26’ 
and Triple-Geared 44 
capable of turning out 
work rapidly and 
accurately, from the 
Smallest class up to 
44’. Solidin construc- 
tion—wide range 
of speeds & feeds 
changed in a 
moment for any 
kind of ordinary 
work. Costs but 
little more than 

a regular 26. 


Send for circulars 
and see what 
Users 
think of them. l 





ENGINE L-ATAES 
& DRILLING MACHINERY 
WORCESTER MASS. U:S-A- 


uric E" 


ALOe UBS 
Pee 


BERLIN eed aens 
VIENNA PIU 


BRUSSELLS JU SSRUTTE 


AD. JANSSENS 
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* Bliss’’ No. 79 Geared Power ‘“* Bliss’’ No. 69 Double Action “ Bliss’ No 4 Toggle Drawing * Bliss” Presses for a sygeee | ving Forgings, Etc., 
ress. . 6'.. 


ress. Press. 


E.W.BLISS CO. 


1 ADAMS ST., BROOKLYN, N. Y. 


CHICAGO: 96 West Washington St. 
European Office’: 39 Rue Caumartin, PARIS, FRANCE, A. WILZIN, Manager. “% 


DESIGNERS AND BUILDERS OF 


) PRESSES, DIES and SPECIAL MACHINERY, 


“Stiles” No. 4 Power Punching DROP HAMMERS. 
, se 











Press. 






Machinery for the 
manufacture of Bicycle, 
Electrical and other 
Sheet metal goods, 
drop forgings, stamped 
and pieced _ tinware, 
enameled ironware, 
light and shelf hard- 
ware, etc,, etc. 


These cuts illustrate 
some of our standard 
machines. Full descrip- 
tions may be had upon 
application. Corre- 
spondence solicited. 

Estimates cheerfully 
furnished. 





i eee —~ 
* Bliss " No. 2'. Overhanging Double 
Crank Press. 





Press. 


* Stiles” Automatic 1000 Ib. Forging Drop Hammer. 





OWNING .AND [OPERATING 


The STILES & PARKER 
PRESS Co. 





“ Bliss ” No. 6 Punching and Shearing Machine. 


a 


*“ Stiles’ No. 2 Press with No. 9514 Double Crank Press. * Bliss "" Automatic Notching Press. * Bliss ” Armature Disc “ Bliss” > d Reducing 
re ° 


a Double Roll Feed. Blanking Press. 
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TIGHT JOINT COMPANY, 


167-169 Bank Street, New York. 
A aA iA 
High Pressure== 


Hydraulic and Compressed | 


Air Fittings and Flanges. 
AAA 


We carry a complete stock of Elbows, Tees, Couplings. 
'| Flange Unions and Reducing Bushings for all pressures 
up to 5,000 Ibs. 


Send for 


‘Hydraulic Details,” 


AAA 
by John Platt, M 
mn application 


A. S. M. E. 
Mailed free « 





Before you buy a Willing Wachine 
of any kind investigate the Van Yor- 
"" Gt has a lot of ad- 
vantages over the ordinary universal 
St és well built and does a 
great variety of work, withthe fewest 


Write 


man 


7 Duplex. 
machine. 


posstble cutters and fixtures. 
for full description. 


Waltham Watch Gool Co., 


Sp ringlield, Wass. 


Age nts. 


Watter Fé. Foster, 1/26 Liberty Street, 
Wow York. 

Schuchardt & Schutte, 
and Austria. 


Berlin, Vienna 


or SOOOOS 


$OOOOOOOS 


NEW CATALOGUE. 


We have just issued a New 
Catalogue, 112 pages, of our Fine 
Mechanical : Tools : and : Milling 
Cutters. It will be sent to anyone 
who asks for it. 


Ls STARRETT § 5, 


pring MASS., U. S. A. 
New York Office, 126 Liberty Street. 


SOOO OHHOHOHOHO OOS 


© 
© 
4 
© 
© 
© 
Si 
© 
© 
© 
4 
© 
© 
© 
© 
© 
© 
© | 
Sf 
© 





Intended chiefly for self-instruction, 


parts of the country. 


preferred. Send for Circulars, 


[EASY LESSONS IN 


x 


. 


ws 
MECHANICAL DRAWING 
AND MACHINE DESIGN. 


By J. G. A. MEYER. 


Published in 24 parts, at 50 cents each. 
Sold by Subscription only. 


SIMPLE, THOROUGH and RELIABLE. 


Sd 


and is indispensable to all Mechanics, Engineers 
and those engaged as workmen, users or sellers of machinery. 
Young, energetic men to canvass the shop in which they work | 


Agents wanted in all 


ARNOLD PUBLISHING HOUSE, 


16 Thomas Street, New York. 


06 99OOOOGGOGOOSOOSOH 





>) A =) >) » 
THE PEARL COUNTER 


LEGIBLE OURABLE RELIABLE 
YG ¥ 





CATALOG 


WILL INTEREST YOU. 
WILL BRING IT. 


* Columbia, Pa. 


STAI 


E. G. SMITH, 


FOR SALE! 


Ames Manufacturing Company. 





» the decease of Mr. Aretas Blood, who was 

largely interested in this Company, and in order to 

| settle his estate, the Directors offer for sale the Entire 
Plant (Real Estate and Machinery) of this well-known 

| Corporation, situated at Chicopee, Mass., manufactur 
ing heavy Tools (Lathes, Planers, Drill Presses, Pro 

| filing Machines s, Boring Machines 
Paper Cutting and Ammunition 
Machinery, &<« Statuary and 
Bicycle 


Owing t 





Milling Machine 
Machines and Gun 
lron Castings, Bronze 


wation is one of the best in New England, 
ve 3 miles from Springfield, and accessible by 
1 and electric cars, and opposite the station of 
e Boston & Maine R. R., at Chicopee Centre 
The Manufacturing Plant proper covers about 3 
aeres, on Which are the Factory Buildings 
of a three story Brick Mill, Blacksmith 
penter Shop, Iron and Bronze Foundric : 
Stock Storehouses and Office steep ling 
The Factory is run by Water, of which there is an 
unfailing supply, equal to 184 Horse-Power 
here are 155,000 square feet if flo 
less), and the Mill is capable of givin es oyn 
when in full »peration te men 
There are Twelve well situated Dwelling Houses 
nearby, belonging to the Company, in a desirable 
} part of the city ind now rented to employees and 
others 


consisting 
Shop Car 
Pattern and 


about 38 acres of 


available for 


Also near the Chicopee 
of valuable na which 
bulldine purpe 

e Iron Foun: dry h 
10,000 Ibs. Castings 


River are 
can be made 


is three cupolas, and 
daily 


can pro 
» Bronze Foandrs has turned out some of the 
gest statues that are erected in the country The 
Statues of Lincoln, in Springfield, IIL, and the Eques 
trian Statue of Washington, on the Public Garden, 
Boston, being among the number 
The Bicycle Plant is complete in all its details, and 
now capable of producing 10,000 Bicycles for the com 
omc — facilities for enlarging the product 
ate “xtent 
The pre neuer can be inspected daily at Chicopee, 
and offers for same may be . submitte d to the 
signed at his office, Room 209, N« 78 Devonshire 
Boston. HOR ACE H. S¢ yt LE, Treasurer 





| coe oe ce oe ee Te Te Te le Ee Zs! | 


GRIND 





AND er | 


pa} SH 


MACHINERY 


AND 

PU re) 
COUNTERSHAFTS 
BUILDERS IRON FOUNDRY 


PROVIDENCE, R.I. 
FOR SALE BY THE TRADE GENERALLY 


AN 
CHAS. CH URCHILL ®Co, LTD. 
LONDON, BNG. 
CATALOGUB ON APPLICATION. 


eeeeecec © 04) 3)- 3-3-3306 
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A Few of the 


Modern Second-Hand Tools 
That will be sold LOW before removal. 


PRENTICE, REED, BLAISDELL and FLATHER 
LATHES—12, 13, 16 and 18 inch swing. 
PRENTICE, BARNES and BETTS DRILLS 
22, 25, 26 and 28 inch Swing. 
FITCHBURG. NILES, BEMENT and PUTNAM 
PLANERS —24, 26, 30 and 36 inches wide. 
HENDEY, PRENTISS and GOULD & EBER- 
HARDT SHAPERS—12, 14 and 24 inch stroke. 
BROWN & SHARPE and BRAINARD UNIVER- 
SAL MILLING MACHINES, 

CINCINNATI, PRATT & WHITNEY and GAR 
VIN PLAIN MILLERS, Automatic and Hand. 
JONES & LAMSON and PRATT & WHITNEY 


20, 


SCREW MACHINES—Sizes, 9-16 to 2% inch 
holes. 
CINCINNATI MILLING MACHINE CO.’S UNI- 


VERSAL TOOL GRINDER. 

BETTS MACHINE CO.’S No. 1 HORIZONTAL 
BORING and DRILLING MACHINE. 

BEMENT, MILES & CO.’S STEAM HAMMER, 
500 Ibs. 


Send for com, 


J. J. McCABE, 


14 Dey Street, New York. 
y Warerooms 


ylete List 


Successor t 


E. P. Bullard’s New York M 


BARGAINS " 


NEW AND SECOND-HAND MACHINERY. 





Lathes, from 12" to 48"; Planers, from 20" up tot’; 
18", 54" and 60" R al Dr ills; No.2 Newton Milling 
Machine; No 2 Screw Ma hine; Shapers, from t 
to 30" Boils akers’ Punches, Shears, Edg« 
Planers, Rolls ——, - g s, Boilers, Pum}, 


FRANK TOOMEY, rety N. “THIRD ST., PHILA. 


SEGOND-HAND =MACHINERY, 


ENGINE LATHES. i 


& Sharpe U. il 





b 
ies} Sla 


Ne 1 Browt 
Lathe ae 
13 in. XO I . a © 
I x 6 I MILLING MACHINES, 
14 in. x 6 ft., | ! N K ' 
it x ¢ I ) No. 1( 7 
pany “ ‘ No. 1 ( 
1 x 6 tt | Nc 6 Ga 
15 in. x 8 ft I hn. & f ip ef i 
16 in, x 6 ft I — , rd Kev-Se 
16 in. x 6 I i “WwW ‘ r 
16 x 6it., | x | ( j 
re 
216 ir ‘. I ' SCREW MACHINES 
plain res ft. I ‘ 
le x 8 ft., Bla . . 
l x8 I > P 
x i21 ‘ . rl & ] 
plain rest, | k . - . 
»9 in. x 14 ft., Fitchburg, comy 3 -— 
rest, 24 in., 4 jaw chuck 4 
0 in. Stephen Pulley Lathe ; , 
PLANERS. 
Blaisdell Crank Planer . 1 wire feed 
20 in. x 20 in. x 6 ft., Pease N Pratt & Whitney 
4 in. x 24in. x 8 ft., Pit 
. \ 
DRILL PRESSES Me . 
212 in. S Dy «S pe 
Prentice N t \ xc S 
No. 2 Prat ‘ 
1 Pratt & \ ’ 
1 10 in. St N s& I 
14s} r woh 
l ‘ W.H M 
1 4-8} Ar t I 
2 Blaisde W. & I ‘ iw ich 
21 ix Pratt & Wi aut . 
feed, back gea SHAPERS. 
2 Prent W.4241L 1! s \ 1& Light 
4 S , W.f rank, Jue 
back ge He 
1 7-3 j \ ( \ 
cx er ) 
1 y \ 
nek gre I y 
trip ‘ H 
MISCELLANEOUS 
H. P. Na g £ 
IN Gar \ Tapy ge M t 
I ng \ il I 
I & | Ha 11 laven S 
x 16 x bd | ngheid S 1 ¢ 
Grinder; 1 Garvin 1-Spir Profiler; N Stiles Punch 
IN Garvin Cutter Gir 
W rite for r ¢ I e List N 0, showing a large 
New and S« l-Har Ma I f 


THE GARVIN. MACHINE CO., 


Spring and Varick Streets, 
1 N. 7th St., Philadelphia 


NEW YORK. 


SECOND-=-HAND 
MACHINERY. 


ENGINE LATHES page L — MACHINE S. 


1 14 in. x 3 ft. ¢ P * Arg + sermon 
1 15 in. x 6 ft. Dustiz x 
Lidin. x6 ft. W. & | Da ae dl o 
Ll6in. x oft ‘ & W., Grant patter 
lléin. x7 ft. D. & H DRILLS. 
L1i8in. x8 ft. D &H 14 Harris, Bk. G'd 
1 4 in. x 13 ft. | 7. ope 134 Hart k. Gd 
9 »ftP \ 
l o “ x As I a ‘ 1 Sspindle Hendey 
rest and taper att iN 55 nd 
1 27 in. x ft. Db. & H 1 6S 
128 in. x 12 ft. W. & I : 
1 32 in. x 13 ft. Beme SCREW AND CHL CK- 
! x1 Pu ING MACHINES. 
148in. x ISft.G. &S 1N . & W., Wire Feed 
1 Pit Lathe, 72 in. a Ss IN 4 Windsor ur 
—— 1 No. 4 Windsor \ F. & P. I 
PLANERS. LN Niles, with toc 
118 in. P. & W. Chucking, wit 
116 in. x 16 im. x i ' , 
Feed Bk. G., I and i’. t 
‘ x 24in. x 6 ft. | fae LLANEOUS. 
. - - n + 1X M i es B.& T.M 
) x 30 x i N 
l n. X <6 In. xX it . — 
Ane: < 1 Hie ( | 
th “ps cr iv ‘ M 
itl ow h de i W I I 
Sellers Grinder 
iS in. X< n. x ; —— 
two b 1 , F ” , 
: — Machine 
SHAPERS. ooo dh 
Mact t 
9 Traveling Head, \ IN Ie X Ayer ( 
Sellers Borer 
113 iv Traveling H < l2in. H. & \ 
ment Bolt Cutt 
112 in. Crank Motioz | Pe 1 i oar thoes Slotte 
field 1 IX. Saundes lipe Ma 
11 Crank Motion, Ks 1N sunders Pipe Mact 


Send for Circular. Prices on Application. 
THE NILES TOOL WORKS CO., 
138 Liberty St., New York City. 


FOR SALE. 





1 Double Watts ¢ ell Co e 24x4v 

1 Single Watts Ca t ( ss I W4xd 
10 Horizontal Tut B (Ox It 

2 Berryman Hea Bow) | a 

2 100K. W. W nx : \iterna 

t Ind0 K. W. Westir . terna 
1.) Single and D S. A " 

be Sha . H s, A 
The above wha ea 
iratus at ‘ is t 
ng ) and 
\ pa bes | € 


The United Electric Light and Power Company, 


108 Fulton Street, New York. 





IRON and BRASS 
Working Machinery. 


WILLIAM BARKER & CoO., 
Cincinnati, Ohio. 








ELECTRIC LIGHT 
ENGINES. 


Photos, Descriptions and Estimates 
for the asking. 


W.D. FORBES & CO., 


HOBOKEN, N. J. 
1302 Hudson St., 2 blocks from 14th St. Ferry. 


, SECOND-HAND MACHINERY 


in Excetlent Condition. 


LATHES. Steptoe Crank Shaper 
10°x4’ Frasse ~WalcottGeared * 
12"x5’ Silk 1" x20"x4d’ Pease Planer 
15°x6’ New H BS" x 2Sx5 
15°x6’ Porter 3 ix’ | 
16"x7’ Star o'x30"'x6’ Gra 
16°xS’ Porter sb 
17"x8’ Lat * M s 4" Davis & I in Db 
Is"xS’ Lodge & B c 4° Pla Dr 
IS"x10’ Porter pindle W lward & 
40"x 12’ Gray Rogers’ Sensitive Drill 
2x14 M er Arm, Davis & Egan Full 
24°x10' Scott Ur ersal Radial Drill 
24°x 12’ Porter Ree ti iM eT 
xl’ Putnan Grinders, Brazers, & 


Full Line Latest Improved New Machine Tools. 


J.B. DOAN &€ CO., 


68-70 South Canal St., Chicago 


LATHE SHOP. 


Machinery and Small Tools of a Shop 
fully equipped for manufacturing 
lathes. All for sale at very low 
prices to close out quickly. 





1) Engine Lat f t -in W 
1 I Dr s 
1 Bla Dr 4 \ 
1 Wt nb P i 
1 Flather Plan t 
1 Pe Plane i 
1 Gray Planer ! 
1 | P Ss 
1 | Pla 
P P ea 
l& ( t 
. = iW S vy Ma 
1 1) ( 
1 | ‘ \ \ al M 
Dia i BM ( 
{ B M 
is Bor M 
( { f I M 


dim @lathes 
HILL, CLARKE & CO., 
14 South Canal St., 156 Oliver Street, 
CHICAGO. BOSTON. 


A Fine Assortment of 
Second-Hand Machinery 


LATHES. MILLING MACHINES. 
80 x 21 Wilmarth, tple. grs. No, 1 ¢ 
es 20 « leveland, Ree No, 1 Grow " & ‘st arpe U my ‘versal. 
80 in, Pitt, tple wd No. @ Garvin Plai 
70 in. Ne om Oh ls No, 1 1-3 Garvin Plain 
62 in. Niles Pull Whe 4 N Garvin Hand 
36 x 16 Prentiss, C. Rest No, 1 Garvin Hand 
5 erkins, plain rest D. Wt lex 
+e 12 Raniah tain reat es = Lan son Lir p In Patera. 
96 x 19 New Haven, C. rest versoll Slabbing. 
ab 00 Syeubes, ©. rest ene Tee ‘SCREW MACHINES. 
Wri a R. and F t » Fe 
20-37 x 14 Illingsworth Ga : ue rg a ae 
tebe $ So Mp and ©. ©. 8 9 Pratt & Whitney Wire Fd. 
) Lodge @ Davis, taper ; te on 
ee aie é batt. e So. 0 Pratt & Whitney Wire Fd 
1628 Dexter, C. R. and P. C.F DROP HAMMERS. 
15 x 5 Star, R. and I ano.lb. Merrill Friction Drop. 
14a 6F am, RK. and F ‘ Fr Drop. 
16 x6L. & D. Fox M ‘ M ; Drop. 
8 x § Pryibil spinning. t Pratt & Whitney Friction, 
20 x 5 Monthemont spinning a af. een 
S Me Fr ror 
DRILLS. Pratt &W y Fr D 
329 in. Pond, B. Gra. and 1 ' 
82 in. P. A W., BLE & a t > 
60 in. Bickford, I M M c. Drop. 
24 in. Ha t I j f Penne 
Spindle I G i ' ' D ; 
$-Spiad - Power Hammer 
ne me “ ' Power Hammer 
Barnes F I ood ' Amano 
PLANERS Iie Steam Hammer 
Sich lw. MISCELLANEOUS. 
Tz36an12ft. N.Y - Gar _ - 
25 x 25 x7 ft. Harr Whit Ce  Mch. 
Mx x7 ft. F 4 I + to ty f with 
2222 x4 ft. D. W.F ¥ 
20 x 18 x3 ft. New H < ile N al Nut Tapper. 
16x 16x3 ft. New Ha Noe 1 Ga ‘and Gear Cutter. 
SHAPERS. 1 1-4 in, Adams Auto. Bolt Cutter. 
24 in. Hendey Frictior 1 . tt tr. 
16 in. Prentis No. 1 t Key Seater 
5 in. Hendey Frict it. P. Pa aey Sage 
n. f f gy Head 18 H, P. Ve 
2 in. Wasven Tra t g He ad Tin, x 7 it B oe te — & Boller, 
SEND FOR COMPLETE LIST OF NEW AND 
SECOND-HAND MACHINERY. 
e a a. 
i ly C 
Prentiss Tool & Supply Co. 
NEW YORK, CHICAGO, 


15 Liberty Street. 62-64 So. Canal St. 
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Che Watson-S. tillman Co., 


Stydraulic Gngin Cers, 


202 Gast 43d Street, 


Yew York, U8. A. 











We carry a 
complete line, and 
can furnish anything tn 
: Hydraulics. 
= 7 large stock of Hydraulic 
Packings; 





all sizes and kinds in stock. 


We are “Jack Makers to 


the Universe.’’ 
257 kinds and sizes. 














aD Prepared to design and build anything in the shape of Hydraulic 
Presses—70 sizes and kinds. Wachinery or Gools. 
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ENUINE ORSE RILLS 


and Machine Co., 
New Bedford, Mass. 





A re A re Ar e 
Manufactured by Made of Always 
The Morse Twist Drill Best in 

Steel. Demand 
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This Turret Lathe didn't happen. It was built this way. 


HE Turret Portion of this lathe was not an 
afterthought. It was carefully and deliberately 
planned and designed as a portion of the lathe as 
a whole and not stuck on, because it was in order, 
without thought or care or a good reason for 
doing it. 
These Springfield Turret Lathes have never been found derelict in their duty, 
and they do not cost a king’s ransom because they’re better than some others. 
Details in the book. 
The Springfield Machine Tool Company, 
Springfield, Ohio, U. S. A. 
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Wire Drawing Machinery. 


¥ 


A pid ddddddddddddddddddddaaaddadaaaaaade 


No. 1 Draw Bench. 


Reduces solid brass wire 5-16 







diam., 1-16 at one draw. 


This illustration represents our latest 20-foot Draw Bench. Itis operated by a cut worm wheel and steel worm running in oil with 

our Patent Roller Thrust Bearing on the shaft. This gearing is enclosed by a metal covering as shown. All the driving parts are 

mounted on a single iron column, giving great stability and steadinessin working. The tongs are steel castings of new and efficient 

form, and have interchangeable steel jaws, and are drawn by an extra heavy chain. The motion of the tongs is automatically re 

versed at each end of the stroke, while a handle and treadle are connected to the shipper within easy reach of the operator, placing 
| 


the machine under perfect control at all points of the stroke Interrogations are in order 


Mossberg & Granville Mfg.Co., Providence, R.I., U.S. A. 


New York Store: 126 Liberty St. Exhibition at Philadelphia Bourse. 
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ENGINE LATHES 
“. TURRET LATHES .. 
SHAFTING LATHES 


ee FORGE LATHES 


AXLE LATHES 





Modern Machine Tools. .. .. 


Catalogue Free. 











the Niles Tool Works Co. 


Hamilton, Ohio, 


New York, Chicago, 
Philadelphia, Boston, 
Pittsburg, St. Louis, 

39 Victoria St., London, S. W., England. 





THE G. A. GRAY ¢ CO., CINCINNATI, OHIO. 
) a CREE Ste & 14 South y CO 198 Bore Cleveland, O. 
KINSEY & CO West Fourth St nnati, Ohio 


& BROS. CO. 2¢ 





That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by 


ground by our 


Universal Tool Grinders % ? 


having your tools accurately 


You 


1 machine will grind and shape tools with shanks up to2 
—_ Ni 2 will take tool up to 2 inches by 1 


lad 
ied 


inches. 


Know @ oo: 


AS savy 


Un chlbe Ce burp PHILADELPHIA. 


chines are 








The following Agencies for the sale of «« Constant Angle ’’ Twist Drills have 
been established, at each one of which it is proposed to carry a complete 
stock : 

BOSTON : 

The T. & B. Too 
PHILADELPHIA 

The T. & B. To 


LONDON, ENG 

Chas. Churchill &{Co., 9 Le« 
ee eee ENG. : 

Chas. Churchill & Co., 
NEW YORK : P ARIS, FRANCE 

Pratt & Whitney Co., 123 Liberty St. Fenwick Freres & Co., 21 Rue Marte 
CHICAGO COPENHAGEN DENMARK 

Pratt & Whitney Co., 42 South Clint Gusts Halberstadt, Frederik 

BERLIN, GERMANY: Gust 


SHAPERS. 


mard St., Finsb’y 


6 Albert St 


Im, Kanal 4, 





“GENUINE PAWKIOE 
LACE LEATHER, 
SHULTZ'S PATENT 





SHULTZ PATENT 
WOVEN LEATRER LINK BELTING 
Dynamo 
cBELTINGs 


EXPORT TRADE A SPECIALTY 





ST. LOUIS, MO. 


GEAR WHEELS 


CUTTING. 
GRANT GEAR - GEAR WORKS. 


GRANT ANT GEAR WO 
GEARS 8 Porth ADELPHIA. 


and Stre 
86 Senex 





Be SGSTON, 
1 St 
CLEVELAND 


oe TRIPLE QUICK” Send for Catalog 


STROKE Tr 





| Chicago Office: 


The Flat Turret Lathe 


Does I 


diameter by 24 in. 1 


Jones & Lamson Machine Co., 
Springfield, Vt., U.S. A. 


LEY 


" ACME 


Machinery Co., 


CLEVELAND, O. 





Manufacturers of 


ACME BOLT AND RIVET 
HEADERS, 

ACME SINGLE & DOU- 

BLE AUTOMATIC BOLT 

CUTTERS, cutting from 


1-S in. to 6 in. diam. 
Also SEPARATE 
HEADS AND DIES.... 


a CINGNNAT CREW TAD Gf 


STANDARD 4° SPECIALS. 


“CRANES 


PAWLING & HARNISCHFEGER, 
163 Clinton St., Milwaukee, Wis. 
G. P. NICHULS & BRO., Managers, 
(325 Monadnock Bldg. 
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GOULD & FBI RHARDT, MOWARK NJ. US | Praneo Bevet Gears 
‘ MACHINE MOULDED GEARS. 


Gears up to {2 Feet Diameter. 
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Mfrs. LATHES and GEAR PLANERS 
6 Race St., Rochester, N. Y. 
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Pumps—Inside Connected and Inside 
Packed. 


BY WALTER FERRIS. 


A few Sundays spent in repairs on cer- 
tain pumps mace by prominent builders 
have caused me to do some rather em- 
phatic thinking about the inside packing 
of pumps, and now I would like to air my 
views and see if there is another side to 


the question. This is the way it seems to 


me: If pumps were built right—that is 
outside packed—it would have saved m¢ 
from the inconvenience of repair work 


and the company from the expense, not 
only of the repair, but of wasted steam 
for pumping. A pump is built with one 
principal object—to pump and keep on 
It is in the latter part of this 
requirement that inside packed pumps 
fail, and this part is almost as important 


pumping 


Outside packed pumps may 
wear but 
least that every bit of plunger leakage is 
in plain sight. In the long run, if all 
pumps were outside packed, I think there 


as the first 


themselves out, you know at 


would be more work spent in plunger 
friction, but a great deal less in pushing 
water through small holes from end to 
end of the pump cylinders. There would 
be more money spent in fibrous packing 
that packs and less spent in piston rings 
and things that do not pack—for more 
than two weeks. And there would be a 
far larger proportion of pumps that 
could, under actual conditions, deliver on 
the average 75 per cent., or more, of their 
displacement. 

It seems to me that all inside packed 
pumps intended for water are designed 
on the supposition that water is generally 
clean. This a reasonable 
assumption, but practice shows it to be 
a very misleading one. On the contrary, 
the water which must be pumped is usu- 


may, too, be 


ally very dirty. It is always grinding 


away at water ends like a thin mixture 
of emery, and if there is one thing more 
important than another it is to have in 


plain sight the wear and deterioration 


which always take place, but which are 


ignored until their effects are so 
evident that they 
your notice. 

One or two examples of the repairs 
which have been lately made on pumps 
it Newtown may show why I have such 


usually 


force themselves on 


AAA 
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AAA 
pronounced opinions on this subject 
These pumps have been in use for sev 


eral years and have been kept in very fair 


condition, as far as could be done by 


frequent examination of interior and re- 














placement of parts which were obvi- 
ously too much worn for good service 
| 
| 
=. 
| }—_—— L-—} 
Fig. } 
ORIGINAL PISTON 
It is probable that they are fay more 


carefully looked after than the average 


pump used in manufacturing establish- 











ments. 

Pump No. 1 is a single cylinder feed 
pump, 12 inches and 7 x 12 inches 
in size. It pumps for three boilers, 
which actually evaporate about 650 
nominal horse-power. Allowing 10 
per cent. slip, this pump _ should 
make 22 single strokes per minute; | 

Babbitt ' 
= 
ITs ‘duit 
| 
OPS daca 
Babbitt i Va 
Fig. 3 
SECOND IMPROVEMENT 
have seen it, however, making anywher« 
from 25 to 60 strokes, and the latter with 
in three weeks after being thoroughly 
repaired Che water cylinder is bronze 
bushed, and originally had a piston like 
h 


Fig. 1, which is solid with rings sprung 


on. The rings gave so much trouble by 


wearing ovt that when it became neces 


NUMBER 4}, 


ry to put a new sleeve in the cylinder 
[ made new | \ two broad 
rings, intended to reduce wear very 
much and to make a tighter job Chese 
rings wore to a ose fit in tw veeks, 
besides cutting the new bronze bushing so 
that it e Tel ec Then w pac ked 
! ‘ | | 
| 
} 
| | 
——— : 
Fig. 2 
FIRST IMPROVEMENT 
with several turns of soft packing in 
place of the rings until further repairs 
could be made The Garlock packing 
must be renewed every week owing to 


the condition of the bronze 


The next piston to go in this pump will 
be like Fig. 3 ] 


} 


just like it lying on 


cut lining 


ind there will be another 


lf, which will be 


a she 


put in when this one is taken out to be 


re-babbitted and This 


form of piston has been found most sat- 


turned up again 


isfactory for our piston pumps, as the re 
pair is very cheap and quickly made, ex- 


cept when the bushing needs to be re- 
bored. As opportunity offers we expect 
to fit all our inside packed pumps with 
these babbitt pistons, and replace them 
very frequently—say, before the piston is 
worn as much as I-32 inch small 

Pump No. 2 is one of two duplex 
pumps, with water ends 7 x 12 inches, 
used as feed pumps on a plant of twelve 
boilers. whose n ximur evaporation is 
ibout 99,000 p f water per hour 
All ) per t. for slip, this pump 
should deliver .23 ul feet or 14.9 
pounds of water per strok« This would 
require about 6,650 strol per hour, or 
112 strokes per 1 ite, equivalent to 28 
omplete revolut of four single 
strokes each. 7 the speed at which 
this pumy ] to feed the whole 
plant 

\ few weeks ag t was noticed that 
both feed pumps in this boiler house 





wert Irom 30 to 36 revolu 


The 


the plant 


running at 


tions almost continually. nen run 


ning attributed 


thi » th XCeSSI lemand for steam, 
but a little fig g showed that they 
were running fast enoug » supply more 
than twice tl water actually evaporated. 


red to be * overhauled ’’— 


Chey were orde 
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rod passing through, instead of the more 


approved form with outside tie rods. 
An examination showed that the rod had 
hole at a (Fig. 4) 


and as the plungers and glands 
outht 


worn the about 3-16 


inch large; 
ire worn, it would require a new 
the pump in line again, so that 


tight 


to brins 


new partitions would remain for 


4 = 








i 





sb 


| 
) 
r 


i 
j 








Fig. 4 


WATER 


an elastic term, which in this case meant 
to see that all the hard rubber valves 


were in good condition, and that the par- 
titions in the water ends were reasonably 
tight 

After the 
a count revealed that 


overhauling had taken place, 
the were 
fast as before This 
as I was told that all 


seats had been unscrewed, put 


pumps 
running nearly as 
was not encouraging, 
bad valve 
in lathe and faced, and all bad valves re 
Then | 1 No. 2 


aown 
and that other 


newed shut 
for 
pump, which we will call No 
the 


looked as if 


pump 
the 
3, kept the 


awhile, found 


aid of a small 
No. 2 


To try this 


level up with 
This 


not doing very much work. 


water 
injector was 
point, we closed the stop valve in its de- 
on the 
The 


at 32 


livery pipe and put a steam gage 
same pipe between valve and pump. 
and ran 


the 


pump was then started 


revolutions per minute before gage 


I ZZ 


Cast Iron 
Deck Plate 
Fig. 5 
BRONZE VALVE SEATS 
pressure of 125 
That is, 


showed an _ average 
pounds—the 


this pump, while not delivering any water, 


boiler pressure 
could churn it around through the valves 
and plungers at a speed of 32 revolutions 
per minute 

This was pretty bad for a pump which 
was supposed to be kept in order. We 
started in to locate the trouble 

A section of the water end is shown in 
Fig. 4 
worst 
for both the plungers have outside glands 
But the plungers are connected by one 


As will be seen, this is not the 
form of “inside packed” pump, 


END OF Pl 


MP 


any length of To remedy this the 


old p< 


packings 


irtitions were fitted with floating 


as shown in Fig. 7. To renew 


these it is only necessary to remove back 


plunger and unscrew the bronze case 


with a socket wrench, slip on a new ring 


and put case on Chis can 


freely follow the 


again 


ring 


rod for any reasonable 


distance—that is, 3-16 inch out of center 
Che other principal difficulty was in get- 
We found that afte1 


bent 


ting true valve seats. 


facing in the lathe they were often 


1-16 inch in screwing in place by means 
of a pronged wrench to take hold of the 
arms aa, Fig. 5. To overcome this | 
had the facing tool made as shown in 
} to use with a ratchet, and face the 


The 54 


6 is screwed 


Fig. 6, 
seats true after they were in place 
inch bushing shown in Fig 
into the seat at B, 
nose of tool and protect the thread for 


Fig. 5, to guide the 
The tool needs no 
that 


not 


the stud in the seat 
further explanation, unless to note 


the teeth are given a raking cut, 


This tool works beautifully, and 


has to 


radial 
sometimes remove as much as 
1-16-inch from the high parts of seat 
The most instructive part of the job, 
ne, was to note how great a leakage 
may result from apparently small holes 


job I had 


for V l 


Before attacking the 
tool 
work 


pre 


pared the facing alve seats 
The first 


taking the pump apart and getting di 


Sunday's consisted in 


shown in Fig. 7 
and in facing off the sixteen suction valve 
On 


ensions for alterations 


seats Saturday, as already stated, 


> 


the pump would churn water at 32 revo 
lutions per minute, while on Monday it 
24 revolutions per min- 
the 


suction valve 


run only 
This 


to facing 


would 


shows improvement due 
the 


following Sunday the sixteen dis 


ute. 
seats only 
On the 
faced and the 
tight by the 
and the next 


charge valve seats were 


holes in partitions made 


packings shown in Fig. 7, 


day, on closing the stop valve in dis- 
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charge could raise the 


in delivery to 130 pounds by 4% revolu 


pipe, I 


pressure 


tions, or 18 single strokes, per minute. 


Chis leaves a total slip of 12% per cent 


when running at 36 revolutions per min 
not perfect, it is still 

a bad performance for an old pump 

Of course, the f g of the valve seats 


argument against inside 


furnish no 


packed pumps erhaps they are no 


longer built, ane argument is neces 


sary; but there are several under my care 
that were built not m: 


A A A 
Technical Books. 


The Strength of Materials, A 
Book for Manual Training Schools,” by 
Mansfield 124 inch 
pages and 40 illustrations. Wiley & Sons 
Price $1. 

This book presents the subject of 
shafts 


iny years ago 


Text 


Merriman; 5 x 7” 


the 


beams, columns and 


the calculus, the mathe- 


strength of 
without the use of 


matics used only arithmetic, 


comprising 


algebra, geometry and elementary me- 


chanics. It is readable by anyone who 


No. 3 Morse Shank 





)} Removable 
Face Mill 


WSASS AL AA A AO oe — 


Renewable Steel Nose 


For 
Screw Driver 5¢ Thread 
Bronze Bush to Screw 
in at “B" (Fig. 5 


while seat is being faced 


MMS. 


. America Va 
Fig. 6 

FOR FACING VALVI 
PLACE 


TOOL SEATS IN 


has passed through a high school, and 
will enable anyone possessing the knowl- 
edge of mathematics indicated to acquire 
a rational knowledge of terms constantly 
used in discussing the properties of mate- 
rials, as well as of the methods of calcu 
lating the strength of the parts of struc- 
tures. 
We 
For example, it 
author says: 


some curious statements 


notice 
speaking of cast iron, the 


“Its brittleness, low ten- 
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sile strengtl d ductility rbid its us 
in structures subject to variat s of load 
or to shocks ' * as a structural 
material the use of cast iron must be cor 
to cases of compression 


fined entirely 


in writing whicn the author must have 


had bridg: and not steam lammers or 
steam engi! in mind In spite of 
that is said to the contrary, we do not 
believe that ts low duct ity 1S the rr 
reason wl limits the usd of cast iron 
in civil ¢ stru f Its un 
certal! Stre O ts ( IVE weight 
compared with its. strengt d the 
fa t that ¢ ther m erial the torms re 
qu red ar¢ I eT \\ p! r CC 7 


pared with strength, are the real 


which rule it out of u n structures in 
which the weight of tl structure itself 
is a large part of its load, and in which 
mere capacity to carry the load without 
iia iaieaal ¢ al gis, ‘ 
regard to the defects 1S e only point 


which cor 


























1me VW st 
-_ “ 
rig. / 
PARTITION VITH 1 MATING PACKING 
ON RO 
becomes a matter of stiffness rather than 
strength, so that an excessive amount of 
. ] + - +e + +1 , 
material, SO tar as met strength goes. is 
required, and especially when the forn 
i 
required ar ic] to make it the ap 
propriate material, then the use of cast 
iron is entirely legitimate. and. in fact 
no one hesitates to use it in such cass 
We thi it but fair o to expect to 
fi d nal } YT + d on ti 
subject, even thi eli t one 
some discussion of tl subject of yield 
point, lin it of proporti I ibility and f 
tigue, while the pecul behavior of cast 





iron under test is certainly wortl of 
some notice, instead of its being classed 


and treated in the same manner as mate- 


rials which have a clearly defined limit 


ind modulus of elasticity 


ting d 1d t l of i how! 
mp ( t wou 1) t 
* I 
] ( 1 I pa tively LLiO 
ter 1 say } } 
Vale 1 WI 1S 
\ . 17 
Weoe w 1 
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Sea. 


recall I t r rty 
, . 

Oo T ne a \ rt St< ; 
that for { | Ww as 
( e Hatter \ rg \ 

ne al lore l 
S VV iit i y \ 

( .f l r 

Llixe ( 

T 1 

riously | g het t 
rthward | rom New O 
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I bei 1 Vy one er < 
ordinarv 1 typ 

Yoon alte t | t or S 

+1 
a Lilt | ‘ i i 
Tey 7 \ t ’ 

( TLy qt rt I \¢ y d oT ¢ 
le aspect | \ ir hot ite! 
that boisteré litv could boas ; 
eas were ( ead Ol l 

] ls + 

nd quality w \ 
left undescribed r t 
believit 84 pov ( tiie I icl i 
ight presented while stan r t 
ern ot the ( ‘ t P 

ter whicl ng@ly | ‘ 

wn upon the d ited craft, re ( 

| 

der her bow then lifted her teri 
> | 1 7 
high in air, showing an abyss which mad 
ne dizzy to lo down into, w an el 

ent tribute t he skill of n 

t of building p capabl d 
to rether 17 ] \ ' tix 
Every d I ws well the und ¢ 
the | \ | 1 | 12g 

ew vith the lo drawn-out 
und blott ly bv tl dvance « 
thy ext 


idnight the pipe had completely parted, 


portions were held in place 


vest 
] 


} 
de 
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lead. First the pipe was heavily smeared 
with the lead, and then the canvas passed 
once around, very much as a surgeon 
binds up a wounded limb; then with a 
large paint brush the lead was daubed 
upon the canvas just ahead of the wrap, 
so that after all was done the pipe was 
reinforced at the break by a band of can- 
vas and white lead about an inch thick 
and 12 inches wide. This in turn was 
strongly and tightly wound very neatly 
with some halliard stuff, and a good coat 
of white lead put on the outside of all. 
The steam was raised to 15 pounds, 
and we once more proceeded under way; 
but in a few hours the extemporized joint 
began to show signs of distress and the 
pressure was dropped to § pounds, at 
which point it was held. The canvas, by 
the steam pressure and the uneasy mo- 
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sort of an amphibious bison was invad- 
ing the harbor. The engine room was 
filled with steam and the temperature 
was 175°. The “ bellowing” of the steam 
so entirely killed all other sounds that 
when the ship was worked up to the dock 
the sound of the 18-inch gong could not 
be heard in the slightest degree, even with 
one’s ear close up to it, and the engine 
had to be worked by signaling with the 
fingers after watching how many times 
the gong hammer rose and fell. When 
the “jingle” bell finally announced, by 
dumb show, that everything was secure 
we crawled out of the engine room wet to 
the skin and with a feeling of being nearly 
parboiled, although really not much the 
worse for wear. The comparison be- 
tween being out in that roaring, tum 
bling sea with a broken steam pipe and 
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two side pieces of the box form, which 
are tied together at the bottom, as shown, 
and between them is a tilting table or 
platen to which the plate is fastened, and 
may project behind the machine to any 
required distance. 

This table is pivoted, as shown, and 
can be given any required inclination by 
means of the two eye-bolts seen in front. 
It can then be clamped to the side pieces 
by the nuts shown at the side, which are 
upon studs fixed in the table and passing 
through slots in the flange of the side 
pieces. 

The tops of these side pieces are the 
slides upon which the cross-rail moves, 
and this is given its motion by two large 
screws, one at either side, which screws 
are both driven from a transverse shaft at 
the rear by means of Hindley worms and 











tion of the vessel, began to work loose, 
but could not get away, although the 
noise of the steam blowing through the 
folds of the canvas in places would have 
put to shame a large herd of elephants 
all trumpeting at once. 

However, the storm was over, and, the 
sea going down considerably, we made 
for the capes of the Chesapeake, and in 
forty-eight hours were fast to the dock 
at Norfolk, Va., where a new bend of 
cast iron was measured for and fitted in 
place of the broken copper one. The 
run from Norfolk to New York was un- 
eventful and accomplished in_ safety. 
When we steamed into Norfolk the noise 
in the engine room from the leaking 
steam blowing through the canvas was 
beyond all conception, and people ran 
‘from every direction to aserrtain what 

















PLATE SCARFING MACHINE. 


securely tied to the dock in port made 
an involuntary Turkish bath with one’s 
clothes on seem like the merest trifle. 


AAA 


Plate Scarfing Machine. 


The machine which we illustrate here 
with was built by the Detrick & Harvey 
Machine Company, Baltimore, Md., for 
the Union Iron Works, of San Francisco, 
and was designed to scarf hull plates for 
ships and cruisers more rapidly than is 
possible with the machines usually em- 
ployed for the purpose. To this end 
great driving power and stiffness of con- 
struction have been especially sought, 
the machine being, in fact, more power- 
ful than the ordinary 10-foot planer. 

The frame of the machine consists of 





gears. The shaft is driven by pulleys 
arranged as in a modern planer, and the 
screws are, as shown, very near on a 
level with the cut, so that there is an 
inconsiderable cramping tendency upon 
the slides. The screws, it will be noticed, 
are in tension during the cut, and six 
hardened steel collars of large diameter 
take the cutting thrust. 

There are two saddles upon the cross- 
rail, each having its independent feed 
motion, and the machine is arranged to 
be conveniently handled from the front 
or working position. Plates up to 6 feet 
wide can be handled, and the length of 
scarf can be from the shortest to 30 inches. 
The table is arranged with T slots and so 
that lubricant is collected and conveyed 
back to a suitable receptacle. The ma- 


chine weighs. completed, 35.000 pounds 
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Molding Columns in the Floor. 
BY L. C. JEWETT. 


As a further illustration of the process 


of molding or casting different 


floor and obtaining as per- 


when a nowel is_ used, 


Surfaces as 


with the advantage of security from 


spreading of flask, yielding of bottom 
yoard vith possibility of burning both 
if ther much weight in the casting, I 


column, and of the 
Chis 


Corliss engine. As I 


ketch of a 
mold it. 


InciO a 


rigging used to column 


was for an upright 


some 12 or 14 teet long 


remember, it wa 


about 2 feet deep at the base end, 


and 


weight some, or near, 3,500 pounds. Figs 


I and 3 give an idea of the 


Chere 


ospect o! another order, as 


general form 


were tour to be 


of this 


cast, with no p 


this engine was designed to go in a par- 
condi- 


this 


ticular place, under exceptional 


tions uitable nowel fot 
4-inch plank, 


bars to be 


out ol 


hening 


particular pattern, 


with cast-iron strengt 


molded, bolt arpenters’ time, &c., were 
to be oided if possible \nd time was 
impo t tor in the calculation 
Che arran ent tor the segment gear 
had worked so well that the foreman con 


column 
number of projections 
shown, it not be 


particularly essential in this descrip 


tion of how to avoid expensive flask 
building, for a few pieces from one 
pattern 

In this instance, as in the case of the 


describe d in 
the 


rigging your 


ue of December 2, 1897, material 


used was common rough t-inch boards, 
sawed to length and depth of 


and 


sketch, three % 


pattern 


Battens were put on ends sides, as 


shown in th inch rods, 


eight lag screws, a few holes bored, cast 


ing a few hundred rods on the rod board 


that all foundries shotild have, and there 





you are 

The pattern arrived at 3 P. M. at the 
foundry At quitting time that night 
the rods had been cast by the apprentice, 


with battens 


were all ready, with necessary bolts and 
lag screw At 7 M. next morning the 
molder and apprentice tackled the pat 


two laborers, under 
tackled th pit to 
the time the 


tern and frame, while 


the molder’s direction, 


be dug in the floor By 


rame was rammed up with rods, well 
l washed and se 


clay urely in place under 


the projections on the sides, the pit was 


who made a 


sand, at the 


molder, 
bed of 
proper height, in the pit. In 


ready for the 


1 


straight level bank 


cinders were not used, as they were not 
necessary, as the form of pattern w 

such that excellent provision for the es 
cape of vent could be made by channels 
made in the joint, and vents run down 
beside the patterns, as is a common 


practic« 


kinds of 


neither 
disce rn d 


manner described in 


Way, 


broke n, or 


hot iron crowds them out oi p 


when 1 
it is lighter and can be rol 
one 
turn it evenly 
ing the 


case when 
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The pit being ready, the rammed up 
frame with pattern was carefully turned 
over, lowered by crane into the pit, safe 
and secure, on the before-mentioned bed 
that 


fastened frame to pattern were removed, 


of bank sand, the bolts and screws 


the frame taken away for further use, 


and the pit was rammed up as it would 
be around a loam mold, the rods remain- 


mold until casting was re- 


The further 


ing in the 
moved and the pit dug out. 
d was the same as is 
Next 


casting, 


construction of mol 


usual in all such morning, 


Cases. 


the molder, 


after making ou 
with helpe r. proceeds to 


i] 
1 


apprentice Of 


in frame as before, while 


ram up pattern 


laborers hoist out casting and prepart 


the pit, and so on 


There are a number of large, square 


iron columns, say, 14 feet long, 


inches wide, with very in 


tricate beads and ornamental work upon 


them, in Providence, R. I. The smooth 


finish of these columns has been admired 


»\ ( ery mok 
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More Engineers Wanted for the Navy. 


So far depleted has become the Engi- 


neer Corps that not an officer can be de- 
tailed for duty to inspect the iron and 
steel furnished for ordnance; only one 


armor; but 
Boston Navy 
Island, and 
New York 
Not an officer is on the list of 
War College 


at the torpedo station. 


is detailed for inspection of 
two are to be found at the 


Yard, 


a baker’s 


only seven at League 


dozen or so at the 
yard. 
lecturers at the 
and not on 


\leantime, of thi 


deck officers, 338 were 


it sea, and nearly 400 were on shore duty 
f whom 90 were in the City of Washing- 
ton The iron d steel inspection 
boards altogether lude but one-sev 
enth engineer officers The remainder 
ré protessionalil\ n pert 

The tremend strain which | yme 
upon tl splendid body of. officer 
tl rou | the OT lual incr¢ S 1 the « x 
e! 1d difficulty of its worl l é 


[2s = \\ 








Fig. j 


A 


Fig. 2 


MOLDING 


swells, scabs nor strains can be 


They were molded in the 





rticl and in reen ind It is al 
most an impossibility to roll a 
immed up deep espe if 
larrow and 10, I2 or 14 t long, with 
out wrenching and dist it in some 


and if there are fine beads, or ribs 


of sand running longitudinally, they get 
1 


weakened to the extent that 


} 
Lace 


The process described above does not 


rolling the pattern over, but the 


fastening of frame to pattern as described, 


up, renders the pattern 
nuch sand 


ed by hand 


mimed 
rigid, and not having so 
1] 
or two men being sufficient help to 
and gently, not wrench 
mold, as is too frequently the 


a crane turns a long nowel 


WITHOUT 














lecrease in its numbers is reflected in the 


wing instructive and pathetic fig- 
ures: On January 1, 1896, there were only 
3 office in the corps, and of these 71, 

or on urth e! ready on the re 
tired list bt by uat 1896, the 
previously te record had become 
173 on the activ d 104 on the retired 
list—nearly two-thirds as many on the 
itter as on the former lis No such 

startling statistics are to be found in the 
nnals of our own « ny other navy 

\t this rate the retired list w I 
come longer than the tive list ind de 
struction of a faithful and patriotic body 
en must, under ¢ ing circum- 
tances oO 1 with continually 1 iS- 
ing rapidity. until a final crash disables 
the whole naval service more completely 


would be the explosive destruction 
Thurston in 


American 


of all its guns.—Professor 


the December North Review. 
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Mathematics for Engineers—Electri- '"0m a more protessional point 
cal and Non-Electrical. it would still pay him te 


rhe question often arises How much ushed fro eory | t tand 
mathematics is useful to the engineer irithmetic, and y el 
If I were required to answer this ques- course, to be able to perform multiy t If 


tion in a half-dozen or less words I tion, d 


ld , A nicl ] moaerct ] | f 1 
would say, As much as he understand yy means ritht 1 { n 
Not that this is absolutely true, but be be said 
cause it is better than any other equally functio1 it 
short answer can thir of This an ses \ 
swer 1 t pre ) l ( t] \ 
How uch mat g t r ' , 


t] + 
the! t it Iie 1 

thes. but f ds 
at t0 places r 
How will he cut st g 


t nT 1 

) Vv . . 
S t | 

I I t i 

f r 
I in 
1 1 

+ nc p t tt n 

} ( it 

' + . 

c 

t y i 

iT p to 


n eng 
u ] 
w 4 C ‘ ( 
) t ire 
t d t nd 
t () 1 led 
task to 1 ul ot sae 
( ( t j ir 
pay; that is \ ercial ( { ! 1 treatise 
point of view ( ed C ‘ ‘ ‘ ~ 
the soluti 1 lems d ; , 1 26] n’s 
someone el e then Sut d \ I F 








It is about thirty years old, 
yet there are very few text-books on cal- 
a late date, that are as good. It 
a word to say about hyperbolic 


Quinby 
culus, of 
has not 
but if one tries to integrate a 
to the 


functions, 
given 
structions 
ing to the instructions in some modern 


expression according in 


there given, and also accord- 


works, he will be convinced that every- 
thing worth knowing about calculus has 
the or 


There are good modern works on 


not been discovered in last year 
two 
the calculus, but it is not proper in an 
article of this kind to specify the ones 
that are satisfactory, or otherwise. 

The these old 
books is to show that it is more impor- 
tant to have a good book on mathematics 
than a modern one, and several modern 


to to 


object of mentioning 


books run fads rather than sober 


science 

One of the subjects that has been in 
some cases carried to the point of being 
a fad is hyperbolic functions. * * * 


Hyperbolic functions have apparently 
attained prominence owing to the fact 
that they are susceptible of graphic illus- 


tration, and as such are an example of a 


very widespread tendency to exalt the 
utility of graphic methods beyond all 
reason, 

There are cases where the graphic 


method is all its name 


look at a 


implies, where a 


single curve or other figure 
will convey more information than a long 
Sut on the other hand, the 


cases that are capable of elucidation by 


description 


the graphic method are only a small sec- 
the mathe 
The 


which co-ordinates are taken as variables, 


tion of ground covered by 


matics usual device of a curve in 
is capable of representing a function of 
a single independent variable, and noth 
As a 


those who cannot form an adequate con 


ing more. natural consequence, 
ception of even the simplest function of a 
single variable without recourse to the 
of a 
many such—cannot form any conception 


construction curve—and there are 
of two 
independent for the 
that such functions cannot be represented 
or even indicated by the ordinary graphic 
method. The habit of leaning on graphic 
constructions always, and never learning 
to 
the acquisition of a sound knowledge of 


The person who can only 


whatever of a function or more 


variables, reason 


to stand alone, is a great hindrance 
mathematics. 
think 


‘slope ”’ 


of a differential coefficient as the 
of a tangent, might reasonably 
be expected to make mistakes when he 
attempted to apply calculus to practical 
problems, and he does so frequently. 
When a of students 


spicuously in the application 


class once con- 
failed 
mathematics to a problem in electricity, 


as many different results 


of 


and got about 
as there were students, the professor, who 
is an eminent physicist, said they had not 
been properly instructed; they needed to 
My own 


physical mathematics 


learn 
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What they 
really needed was mathematical mathe- 
The American Electrician. 


AAA 
Safety Stop for Elevators. 


opinion is the reverse of this. 


matics 


In 


upon the safety of passenger elevators, 


connection with recent remarks 
our attention has been called to the Han- 
ford illustrated 
The reproduction 
photo from 


safety device herewith. 


half-tone is a of a 
It shows 
It is in- 


dependent of the hoisting features of the 


a working model. 
the entire apparatus employed 


elevator, and may be applied to elevators 
of any of the usual and well-known types, 
or in fact to any elevator. 




















ry 


SAFI STOP FOR ELEVATORS 


The hoisting rope ol the elevator goes 
over the large sheave with six spokes, 
seen on the top of the elevator shaft. 


This rope is shown hanging loose in the 
shaft, the safety device having caught and 
brake 
rope passes over the smaller sheave with 


stopped the carriage \ smaller 


the solid sides. This is an endless rope, 
and passes around a second sheave at the 
bottom of the shaft 
ways 
being attached to the brake lever at the 


This brake rope al- 


moves when the carriage moves, 
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bottom of the carriage. This lever nor- 
mally hangs down at an angle, which 
break-shoe on the end of it 
free to pass the safety rope without fric- 


leaves the 
tion. The safety rope is the one farthest 
to the right. It is a strong rope, and is 
normally stationary. At the top it is at- 
tached to a piston rod, which extends 
through the lower head of the air cylin- 
der, stands three uprights 
on the top of the shaft. The cylinder is 
open at the top, and a rope attached to 
the upper side of the piston passes over 
the and then extending 
downward has a number of weights sus- 
pended to it. 
valve in it, which opens inward or down- 
ward, and the action of the weight keeps 
the piston at the top of the cylinder. 

It will be noticed that the upper brake- 
rope sheave has six small pins projecting 
from the face of it, and a small hook is 
seen which, upon being raised a little, 
will catch one of the pins and stop the 
As the 
when the carriage moves it is used to 


which upon 


upper sheave, 


The piston has a small 


sheave. sheave always moves 
drive the small governor seen behind it. 
The governor is adjusted to act when 
the normal speed of descent is exceeded. 
The action of the governor when the car- 
riage goes down too fast is simply to lift 
the little hook enough to catch a pin and 
This 
pulls up the brake lever, causing it to 
pinch the safety rope and stop the car- 
riage. The stop is not a sudden one. The 
pull down on the safety rope causes the 
in the cylinder to descend, 
compressing the air and causing it to act 
The time of the stop is, 
therefore, proportioned to the length of 
the air cylinder, and may be made as easy 
as may be desired. On the top of the 
carriage there is a long horizontal lever, 
one end of which is permanently attached 
to the brake This is ful- 
crumed near the middle of it, and at the 
other end a rod is attached, which ex- 
tends down through the top of the car- 
riage with a handle on the end of it. A 
pull on this lever causes the brake to 
catch and stops the carriage as effectually 
as by the action of the governor. This 
may the speed of 
descent may be at the time. This device 
seems to combine the several points es- 
sential in a safety attachment for an ele- 
It is entirely independent of the 
hoisting apparatus. It stops the car with- 
out shock, and it can always be operated 
from within the car. The inventor is M. 
Hanford, 35 Warren street, New York. 


stop the brake sheave and rope. 


piston air 


as a cushion. 


rope. lever 


be used whatever 


vator 


AAA 


The Navy Department has signed a 
contractforthe supply of fifty6-inch Max- 
im-Nordenfeldt guns for battleships, and 
these will be made at the Washington 
Navy Yard; the material, however, being 
supplied the Maxim-Nordenfeldt 


Company 


by 




















tye cy 
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The Hartness System of Screw Dies. 


There have been several references in 
these columns to the methods of making 
chasers for opening die heads developed 
by Mr. James Hartness, manager of the 
Jones & Machine Company, 
and under date of January 2, 1806, we 
published an illustrated description of his 


Lamson 
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exceeding a 
a thread 12 inches long 


antee being an error not 
sixty-fourth in 
Now, if it is remembered that this thread, 
if unwrapped, would make an inclined 
plane over 37 feet long, which was di- 
rected in its generation by the short guid 
ing surfaces of a die, that it arrived at its 


destination with an error of less than a 
sixty-fourth of an inch, and that this re- 





AM) . - 1 d 
& | | 
| | ; 
y Aaa 
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RELATION OF CHASER, CUTTER AND SCREW 


die head, which incidentally contained a 
brief account of the method of making 
the chasers. 

A recent and highly enjoyable visit to 
the works with which Mr. Hartness is 
identified gave us an opportunity of in 
specting the operations and results, and 
we found so much that was interesting 
and novel that we have no doubt that an 
account of it will be of interest 

Mr. Hartness sets out to make good 
threads with a die, and his entire process 
is based on the assumption that a good 
die will make a good thread, and that, if 
the thread is not correct in pitch, it is 
because the die is incorrect in its pitch 
that questions of lubrication, dullness, 
fullness of cut and mystery do not enter 
into the problem, and, furthermore, that 
it is practicable to make chasers with a 
degree of accuracy which will result in 
accurate threads. When the expense of 
preparation necessary to carry out these 
assumptions is considered they will be 
seen to be very bold 

On the occasion of this visit the writer 
was asked by Mr. Hartness to select a 
size of thread to be cut and then to select 
the chasers at random. The chasers, it 
should be remarked, are not made or 
kept in sets, each one standing on its 
own bottom. One inch was selected as 
the size, when Mr. Hartness opened the 


stock drawer containing the 1tI-inch 
chasers, and four to make up a set were 
selected from their compartments. These 


were then placed ina die head, which was 
placed in a flat turret lathe. A _ piece 
of rough stay bolt stock was also put 
in, and a continuous thread 18 inches 
After cooling 
down, this was measured with a B. & S 


long was cut at one pass. 


steel scale and showed a total error, in 
the entire length, of less than a sixty 
fourth of an inch. A second thread was 
then cut with a like result. The results 
were, in fact, better than the guarantee 
which is given with the tools, this guar- 


B A 








9_9 
altering 1 t id made by the leading 
teeth, but they perform the valuable office 
( ssisting sers, and 
so help to deter pitch of the 
thread 

It S\ i eth 
ds there ( t Ss rces of 
erro! Firs é the lathe lead 
W y| sce nd, the 
error due hob, and, 
t] the « rdening the 
chasers after threading wit the hob 
Mr Hartness’ methods obviate all these 
errors, except a remnant ol the last If 
different chasers could be depended upon 
to act alike in hardening this source of 
error would also be eliminated; but, as 
it is, the differential error, as it may be 
called, due to the difference in behavior 
of the different chasers in hardening re- 
mains 
[The plan may be described few 
* al 
¥ ~ 
& = 
: ¢ 
st ps 
co ~ 
2 = 
5 3 
7) 








Fig. 2 
TRAILING TEETH DO No' I 


sult was not accidental or exceptional, 
but is duplicated as a matter of course 
in everyday work, we think it will not 
be denied that the result is fairly entitled 
to be called remarkable, and that not the 
least remarkable thing about it was the 
courage that led to the expenditure of a 
good many dollars in the belief that it 
could be done 
According to Mr 
of fundamental importance in determin 


Hartness, the factor 
ing the pitch of a thread is the angle of 
the chaser teeth. Close upon this is the 
pitch of the chase: teeth, which must not 
be such as to clash with the angle, but 
permit the thread determined by 


to be 


so made that cutting is only 


must 


the angle made. Finally, the 
chasers art 
possible by the leading teeth, the teeth 
at the back end of the chasers being 
made to act like a lathe tool when raised 
above the center of the work, so that 


cutting by them is impossible. ‘These 


rear teeth are those rendered incapable of 





Fig. 3 
words as the cutting nitial chasers 
trial, without attempting to = dir 
measure the.r pitcl These chasers 
then hardened and trial rew ire 


\ 
GB 


by 
ctly 


are 
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chasers being then cut in 
the of the 
is repeated until cor- 


by them, new 


ccordance with error screw, 


this 


threads 


and process 


rect are cut, when, by the appli- 
ibed, the f 
isers are recorded and fu- 
made to with them 
een that 


ances to be desc1 elements of 


these final ch 
ture 
It will be 
the chasers du 


ones are agree 


this method makes 
ylicates before hardening, 
hardening, except for 


the 


and duplicates after 
the difference in 
fire and water 

Che 


a milling utter, its 


their behavior in 
cutting of the chasers is done by 


teeth being in true 
threads as 


the 


Screw 


circles instead of in 


hob 


The angle of chaser 


with a 


Fig, 
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MACHINE FOR 


MILLING 





CHASERS 
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a 
Pr 

——> 
7 

ny 


DO NOT FILL 
the 


the 


teeth is 


blanks to tl 


determined by 


presenting 


ngle to 


i 
line, the teeth being thus 


center ] | formed 
like so many independent threading tools. 
[his action of the milling cutter will be 
seen in Fig. 1, in which the chaser blank 
a is seen in correct relation to the screw 
b, which it will cut in future, and also to 
the milling cutter c while its teeth be- 


ing cut It will b en that the center 
line de of t cutter is at an an with 
the cente1 ne 7— g rf the itu rew 
and with the front face of the blank, the 
teeth being cut being thus made to cross 
the cl el { I L¢ wi p irily 
determines the pitch of the thread in fu 
ture ws 

This twisting of the cutter will also be 
seen to accomplish the making of the 


leading teeth to be cutting teeth and the 


trailing teeth to be guiding teeth 


This will be apparent from Fig. 2, in 
which the section on line A shows the 
cross section as made at the leading edge 
while the cross section on line B shows 
the section at the trailing edg howing 


the teeth at the lat 
threads 
That the 


from Fig. 3, which 1 


and to be incapable of 
1 


action 1 as a 


cutting. 
scribed is plain 


from a photograph 


of a chaser which has seen service, and 
shows the bright spots on the sides of the 
teeth to travel b \ d as the action 


approaches the trailing teeth. 


The machine in which the chasers are 
cut permits the adjustment of the angle 


between d e and f g of Fig. 1, this adjust- 


ment, in the first tance, being de by 
trial for h pitch and di: eter as al- 
ready described There is another thing 


attended to, however—namely, the 


pitch of the cl eet So far as de- 
scribed, the pit h of these teeth is fixed 
for each nei \ rea it mig easily 


happen, and usually would happen, if not 
otherwise provided for, that if cut, as de- 


d, when 
ingle, and it is 


them that they 


scribed, the pitch of the teeth woul 


done, not agree with the 


necessary to so modily 
will permit such a thread to be made as 
the angle shall determine. This is 
the when 


complished by tilting chaser 


being cut in the direction of the arrow, 
so that the milling tool cuts deeper 
The effect of this is to 


Fig. 2, 
at the rear end 
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relieve one side of the chaser teeth when f g of Fig. 1 Phis ele must, of cours All the 


1 


cutting from contact with the thread, the be determined with extreme accuracy. I 





side so relieved being determined by the cutting the first trial chasers the blanks / ril teeth 
natural pitch of the chaser being faster are dropped in ] nd the handle g { 
or slower than that determined by the adjusted as neat v be to ¢ th 
angle of the te orre I 1¢ | ¢ ( r ad ; 
This action of the chasse 1 be seen ry the spec ‘ ( 
n Fig. 4 vhich the true p of the 8, t ( fits the 
chaser teeth ts t lat the thread ( r ft | 
' ; 
bein cut, t t t twe ti d miuicrs ns 
threads and lit ( r teeth i ed p 
on tl nt the « , P the 
I t ( ‘ ' 
n \\ ( 
ee nfl £ 4 +] 1 4] | + 4 1¢ | 1 1 
greater than that o Lie read the con ror the nrs I $ 1S Calculated, and 


tact would be on the opposite sides of the et of « Ser 


: ' a nigra F ig tes AAA 


PI 
former. It w be understood that t first trial screw t. TI Suicidal Boiler Testing. 
action is I I | ( | 

4, the act the 

croscopi t ( 

essential ted. t 1 1 














sper 
Will | t 
cl ( I 


be \ ( ‘ W 
the tr t ( 

the ol unted AA A 

head g ( ited } et nd 

permitting a1 ljustment for the clear the bars of tail Phi rew should bs Sor eacre tells the world that if a 
ance as a whol Pie has a handk a spring, wl inserted to maintain a { t 


with binding bolt 7 for clamping the part anabaess il “a n the bas ote’ 


in positior foe ¢] neole betw j a nd t hand nnort "11 
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Letters from Practical Men. 
A Suggestion as to Boiler Explosions. 


Editor American Machinist: 
VW ¢ 


nest 


have often read of explosions of 


and wonder has been ex 


pressed as to the 
had been connected by pipes 6 inches or 


boilers, 
reason, as the boilers 
more in diameter to equalize the water in 
While developing an 
vention it that I should 
glass boilers that I might note the 
had 


each boiler. in- 


Was necessary 
us¢ 
action of the device by my eyes. I 
them connected by two pipes, one for 
My heat I 
from torches or and 
burned alcoho]. The torches I made as 
near alike as I could, so that changing 
them from one boiler to the other seemed 


steam, the other for water. 


obtained lamps, 


to show no difference in their action on 
I had two explosions. I got 
But the last one!—all 


was the two torches and 


the boilers. 
cut with the first 
there left 
the frame of a mirror that I was using to 
protect The action 
this, the heat being equal: first one boiler 
would empty itself into the other, then a 
jet of water from the full boiler produced 
a vacuum in the other boiler, which filled 


was 


my eyes with. was 


at once, leaving the other dry, or contain- 
ing steam The boilers 
filled and refilled many times betore the 


superheated 


explosions spoken of occurred. 
W. C. LELAND. 
[We must of accept 
respondent’s statements as to his experi- 
difficult, 
his vacuum theory. 


course our cor- 


ence and observations It is 


however, to accept 
Supposing each boiler to have been, say, 
half filled with water, and the torches, as 
he says, as nearly alike as possible, it is 
still easy to believe that ebullition would 
boiler somewhat 


The rush of the 


have begun in one 
earlier than in the other. 
ascending steam, which, as we are taught, 
forms at the heating surface, would raise 
the water with it, and this might induce 
the other boiler, 


such small 


a flow of water from 
and in the 


nearly all the water might be so trans- 


case of boilers 
ferred; but then the rapid and easy ascent 
of steam in the other boiler would natur- 
ally soon produce a reflux without any 
recourse to the vacuum theory. The ex- 
periment at least suggests the absurdity 
of expecting a constant water level in two 
or more similar boilers fed from one pipe, 
and so connected as to permit of a free 
transfer of water from one to the other.— 
Ep.] 


} 


AAA 
Tests of Roller Bearings. 
Editor American Machinist: 
No department of 
or construction has, in the opinion of tne 


mechanical design 
writer, received of late more careful con- 
sideration than that relating to the saving 
of power by the reduction of friction 
\mong many and varied appliances 
placed on the market to accomplish this 


end is the roller bearing. The roller 
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bearing considered in this letter is the 
which is made up 
solid 


** Mossberg bearing,” 
of a split cage 
steel rolls carefully ground to size, the 
case-hardened gun 


self- 


brass containing 


whole running in a 
constructed as to be 


iron box, SO 
The brass cage is 
the 


endwise or getting out of alignment. 


oiling and dust proof 
designed to prevent rolls working 
Fourteen bearings of the above design 
on the 27th of June, 1897, applied 


to a 3-inch line shaft 8o feet long, run- 


were 


ning 200 revolutions per minute, and sub- 
jected to careful and repeated tests, which 
showed a saving of more than 50 per cent. 
in the power required to overcome the 
friction of the shaft when running in bab 
bitted boxes. The shaft had been thor- 
oughly tested when running in the ordi- 
nary babbitted boxes, and found to con 
sume by friction, when running at speed, 
6.21 horse-power, and to come to a stand- 
still in two minutes after being discon 
nected from the source of power. 

Similar tests were made after the shaft 
had been fitted with roller bearings, the 
power required to overcome the friction 
being found to be only 3.01 horse power, 
and the shaft revolved ten minutes after 
being disconnected from the source of 
power. 

The bearings have been in 
months, running twenty-two hours every 
day, and are in first-class condition, 
showing little wear and giving very littie 
trouble. Y.-S. 3 
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The Almond Engine. 
Editor American Machinist: 
Allow me to thank Mr. T. R. Almond 
for his very courteous reply to my criti- 
It is now clear that 


use six 


cism of his engine. 
the diagram which was shown in your 
November 4 did not properly 
represent Mr. Almond’s valve. The one 
accompanying his answer, and published 
‘American Machinist” of De- 
is doubtless free from the ob- 


issue of 


in the 
cember 2, 


jectionable features to which I referred. 


I may as well frankly admit that I was 
wrong as to the unbalanced condition of 
his engine, and however humiliating this 
may be to me, there is some consolation 
in knowing that I am not the only one 
who has failed to take in the true inward- 
first sight. It 
what all 
traveled 


ness of this thing at re- 
me a little of 
perienced who have 
rail. When looking out of a car window 
we sometimes think our train has started, 


minds have ex- 


much by 


when it is really the other one that is go- 
the delu- 
underlying 


an opposite direction; 
dispelled until 


ing in 
sion is not 
things are looked at 

The diagram accompanying Mr. Mor- 
ris Fulton’s analysis, in your issue of De- 
simplifies the rather complex 
in this engine very much. It 


cember 2, 
movements 
seems to me, however, that there are dis- 
turbing elements found in the action of 
the four pistons, which he does not con- 
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sider. One, in particular, is the accelera- 


tive and retardative forces due to the 


velocities of these 
connection with 
Mr. Fulton, 
disturb the 
gine, and | 


pistons. These, in 
pointed out by 
sufficient to 
the 
understand 


those 
would seem 


perfect balance of en- 


am at a loss to 
why they do not. 

Mr. Almond effectually heads off my 
“last but not 
ferring to the 
(1-32) which leads irom the piston to the 
We can hardly 


least’ objection by re- 


smallness of the hole 
outer cavity in the shoe. 
conceive of the relation existing between 
this diameter It 
would be equally difficult to conceive of 


and one of 1% inch 
the width of an opening Io or 12 inches in 
length, which would equal the capacity 
of a 1-32 of an I am ready, 
however, to believe that with the end mo- 
tion which Mr. Almond gives to the en- 


hole inch. 


gine shaft, and with proper lubrication, 
the shoes, and surfaces with which they 
come in contact, may become perfectly 
steam tight. In this case the cavity with- 
in the shoes evidently must become filled 
with condensed steam, and thus effectu- 
ally prevent condensation. Furthermore, 
centrifugal force will prevent this water 
from working backward during the re- 
turn stroke of the piston, and while the 
exhaust is open, a condition which could 
not exist were spaces to contain 
steam. QUIRK. 
[Our correspondent is 
slightly incorrect in the first paragraph. 
The diagram of November 4 did show 
the valve faces correctly and was Mr. 
Almond’s own drawing. The diagram of 
December 2 was purely hypothetical, and 
did not represent the actual valve faces 


Ep. ] 


these 


esteemed 
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A Constant Automatic Feed. 


Machinist: 
correspondents of 


Editor American 

Some recent the 
‘American Machinist ’’ have been taking 
some pains to convince me that I am not 
and I 


in favor of automatic feed stops, 
suppose I will have to allow myself to be 
convinced. A better reason why I should 
be opposed to automatic feed stops might 
have been suggested than any which have 
yet come to light. It be that I do 
not like automatic feed stops (if I do not 
like them) because I am so much in favor 
of automatic feeds. I like them so well 


that I do not like to see them stopped, 


may 


you know. 

There is a curious thing about our use 
of the word automatic. A thing is auto- 
matic when it does of itself what used to 
be done by hand. When we become suffi- 
ciently used to having a thing run itself 
then we no longer speak of it as auto- 
matic. The valve motion of a steam 
engine we no longer speak of or think of 
as automatic because we have become so 
used to it. We don’t speak of the steady 
running of a lathe as automatic any more, 
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although there was a time when the lathe 
was run by hand or foot power. The 
perfection of automatic action seems to 
be the post automatic. One of the mak- 
ers of milling machines enumerates, as 
one of the charms of the machine, that it 
has an automatic oil pump for flooding 
the He say 
that the machine has a constantly run- 
ning oil pump, and it really is 
but it sounds a little bit queer, 
it still seems perfectly correct, to speak of 
the adjustable feed stops on the same ma- 


cutter with oil. means to 
automatic, 


while 


chine as automatic. 

It strikes me as rather strange that the 
automatic feed has made such slow prog- 
ress in some fields where it most prop- 
erly belongs, where there cannot be the 
slightest question as to the necessity for 
it, and where the difficulties involved in 
slight. In the 
I refer the automatic feed 


the application 
field to which 
has not only made such slow progress, 


are so 


but it was so long before it made any 
progress at all. It is only quite recently 
that the oiling of steam engines and other 
constantly running machinery has begun 
to be 
this 

stage. 
oil was looked upon as anything more 


when it should before 
the 


It was a very long time before 


automatic, 


have reached post-automatic 


than a saving device to keep things go- 
ing 
have not got so far along as to recognize 
oil as a part, and a very necessary part, 
of the actual running machine. The only 
thing that for years and years was ever 
done by the builder towards the oiling of 
the machine or the engine that he built 
was the drilling of a few oil holes, and 
these were often forgotten, notwithstand- 
ing that it would have been absolutely im- 
possible to keep running without the oil. 
The engineer had to oil the different 
parts of the engine, with more or less 
regularity, just as much as originally he 
had to work the valve to let the steam 
into the cylinder and then another valve 
to let it out again. The latter operations 
had to be done several times a minute, 
and were therefore quite irksome, and 
were soon evaded by a little ingenuity; 


comfortably, and many even now 


the oiling might only occur once an hour, 
or even less frequently, so that the pres- 
sure on the engineer was not sufficient to 
make the Probably 
some could have been found in the olden 
time who would have suggested that the 
automatic oiling would make the engineer 


oiling automatic 


careless; so the same argument at one 


against 
the 


been used 


feed 


time or another has 
both the 


matic feed stop 


automatic and auto 

It was certainly many long years be- 
fore anything was done toward making 
the 
The proper emblem for the engineer, as 


oiling of engines automatic. 


steam 


most typical of his occupation, was an 
oil can. When a builder set up and 
started a new steam engine he would 


sometimes furnish a tray, with a hand- 
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some assortment of oil cans, of different 
and shapes, and with different 
lengths and different crooks to the spouts. 

Sight feed oilers have lately come into 


sizes 


quite general use, as a necessity that has 
been forced by the constant running at 
high speed and the inaccessibility of many 
best 
The 


engineer's emblem now has only become 


parts while in motion. This 1s at 


only a semi-automatic arrangement 
’ 


a big oil can or filler for the cups instead 
of the old squirt can. I was only a day 
or two ago looking at a row of engines 
and dynamos in one of the metropolitan 
department stores 
all visitors to the 
and the 
chinery; but as I looked at it I could not 
but 
around, to be wat 
could 
why the oil, being 


It was so placed that 
establishment might 


see admire collection of ma- 


the great number of oil 
hed and filled and kept 
but 
a constant necessity 
distributed 
as the steam was distrib- 


note cups 


adjusted, and | not wonder 


everywhere, could not be 
throughout just 


uted. Why, in fact, could not the oiling 


be made perfect! 
Within a day or two of my visit to the 
referred to I 


y automatic? 


above 
the 
well-known manufacturing concern, and 


department store 


found myself in engine room of a 
there I saw a completely automatic oiling 
system. There were in the engine room 
two horizontal engines, three or four dy 
namos and a steam pump, and wherever 
oil was needed on anything there was a 
pipe leading to it. The entire pipe sys- 
tem was neatly fitted up and all nickel 
plated, and added considerably to the at- 
tractive appearance ol the engine room. 
All the pipes were connected to and re- 
ceived oil from a vertical oil tank placed 


This 


some- 


against the side of the engine room 
tank 
thing over a barrel of oil. 
taken by the pipes from the top of the 
tank, and, leading to the various sight- 
feed oilers, they were all and always sub- 


was large enough to hold 


The oil was 


ject to the same pressure, so that when 
they were once adjusted to the required 
feed they needed no more attention. The 
pressure was applied to the oil by means 
of water flowing in at the bottom of the 
tank, and a sight the 
side always showed the level of the oil, 
or, rather of the water under the oil. 
When the tank first put up it was 
thought all right to connect the bottom 
of the tank 
but this gave too great pressure and also 


tube on 


glass 


was 


with the city water supply; 


a somewhat varying one. The device now 
employed is a water tank located a couple 
of feet higher than the top of the oil tank, 
with 
‘onstantly at about the same level 


] 


gentle and suff 


a float in it, which keeps the water 
This 


cient pressure to 


gives a 


the oil and on that does not vary 


Means are provided for draining the oil 


from the engines and returning it to a 
tank, I 


where it can be filtered and used 
igain, 


either in the engine room or in 


some other place in the shop. ‘This ar 


33—13 


rangement indicates in its completeness 
the post-automatic stage, or the perfected 
stage, of lubrication. It saves oil and 
Saves wear on tl 
at a loss to 
emblem must 
It might be a 


This oiling arrangement | 


machinery, but I am 


| , she } - 
know what the engineers 


be in this connection 
arm-chair 
Bil- 


others 


cushioned 
Saw at 
lings & Spencer’s, Hartford. If 
want to get up and say that they are do- 
ing the same thing, I can only say that 


they are doing what is right 


TECUMSEH SwIFT. 
AAA 
For Making Hollow Steel Spheres. 
Editor American Machinist: 


Here is one solution to the problem of 
steel sphere. There are 
it, but I think that if 


a perfect sphere is wanted there is no bet- 


making a hollow 


to do 


several ways 


ter or cheaper way than the method here 


Fig. } 
Fig. 2 
1 ) hinist 
F 2 
ig y) 

FORMING A HOLLOW STEEL BALL 
shown. The process is carried out by 
making a blank, as in Fig drawing up 
into a cup, as shown in Fig. 2, and 
then closing, as in Fig. 3, these opera- 
tions to be done in dies under a power 
press. The dimension A, Fig.1,equals the 


circumference of the sphere. The dimen- 
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ion B is problematical, depending on the 


The radii 


thickness of the material used. 


of the parting lines C are determined by 
the relative dimensions of A and B 

This information in itself is rather 
vague, and [| will explain further. For 
instance, one of your correspondents in- 
quired some time ago for the best method 
of making these spheres one-hundredth 


of an inch thick and 4 inches in diameter. 

By the method I have described the 
measure of his blank at 4A would be 129 
16 inches \s his material is extremely 


thin it would be necessary to run the part 
to the of the 
make the distance B 
three-quarter the 
de- 


to 


lines ( 
We 


and 


ing center 


nearly 
sphere will 


equi 1 one times 


diameter, or 7 inches. After we have 
these 


the 


termined two points it 1s easy 
in the blank. 


be, 
met the 


draw in radius lines C 


These measurements are, and can 


only late I have nevet 


approxin 
maker who could figure close enough 


get his 


dic 


to exact blank in a job of this 


kind 
Che 


to 


for your correspond 
he should this 
to the second 
These 
to 


propel Way 


ent proceed, 1 try 


method, would be make 
and third operation dies first. dies 
irdened the 
There will be no necessity for 
File 


given, and put one 
dies It will 


are to be | and ground 
exact Size 
any change in them. two blanks to 
the approximate size 


the blanks through the 


then appear just where it is necessary to 
Repeat this operation 
the 


until the 


blank 
the 


alterations each time 


change the 
of 


necessary 


filing two blanks, making 
with the 
the 


the pe rfect 


dies give a perfect spher« part 


ing lines tightly closed. Then twin 
blank 
sphere is the template for the blanking die. 

The the 


process brazed at the parting 


to the one which gave 


spheres produced by above 
be 


sary to make them air tight, 


could 
lines if neces 
but I think that the best way to make an 
air-tight sphere is to make a second cup 
of the 
diameter equals the inside diameter of the 


shape of Fig. 2, whose outside 


first cup, and placing one inside the other 


with the serrated edges together, close 
them in the same manner as the single 
sphere. The outside sphere in this case 
acts as the die for the inside one It is 


always advisable to get the parting lines 


as short as possible; but in this case we 
are handicapped by the extreme thinness 


of our stock. If material 1g inch 
thick 


easily two and one-quarter times the dia- 


our Was 


we could make our distance B 
meter of the sphere. 

There is no question but that your cor- 
respondent can get a perfect sphere by 
the herein described method 

Geo. B. PAINTER 
Sche nectady, N : 2 
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A Lathe Tool for Circular Profiles. 
Editor American Machinist: 

The tool was de- 
signed to facilitate the concaving of worm 


described herewith 
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gear blanks, such as are likely to be made 
occasionally in shops doing a variety of 
tool has 


small work. A year’s use of the 


proved it to be convenient and service- 
able, and worthy of a place in the shop 
The of 


gears, as far as I know, are crude and un 


usual methods concaving worm 


satisfactory \ circular shaped tool is 
often used, but if the circle is large and 
gear blank light, chattering is the re- 
that c 


the 


sult Besides, in ase, a tool must 


be made for eac of and is 


to be 


1 $ize worm, 


l 
apt mislaid or destroyed before it 


is wanted again. Hand tooling is often 


resorted to to save makin circular 


& a 
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accurate dimension from the center C to 
the front side /, in this case 5-16 inch, 
which is stamped on the tool, and meas- 


urements can be made from that point, 
with this dimension allowed for. 
tool 


cutting, 


c- 


holder H, when 


tool is 


handle 


the tool 


volve 
a handle B used. This 


was made long to pass over 
post, and give a leverage that would per- 


mit the tool holder to be revolved easily 
the 


Id in place by the 


and gradually. It is cut out lear 


set screw and is he 
small screw D and a dowel pin that en- 
ters E. Washer G 


from on H by a 


prevented 
The 


should be 


turning small pin 











id 


POOL FOR 


GROOVING 
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WORM WHEELS 


; j 





| 
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POOL IN PLACE WITH 


tool, but this necessitates cutting and try- 
ing, which should be avoided whenever 
possible. Another way sometimes 
adopted for gears used with worms of 
large diameter is to form a cutting tool 
upon the end of a piece of flat or square 
steel and pivot the piece at a distance from 
the end equal to the radius of the circle 
be upon 
held in the tool post of 


but 


turned another 


to piece to be 
the lathe. This 
will do the work, at best is unsatis- 
factory. 

In the sketch S is the 
the tool In its end is a taper 
hole to receive the tool holder H. T is 
the tool, held in place by the screw A. 
To facilitate the tool to the 
holder is made some 


shank to be held 


in post 


setting 


radius the 


proper 
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LEVER FOR TURNING 

tool, as shown, can be adjusted from 3 to 
13g inch radius, and longer cutting. tools 
have been used with good results. This 


device has been used for other purposes, 
such as turning grooves for balls used in 
ball fillets 
brass work, 


bearings, turning large in 


&e. 


the cutting edge will be the proper 


It should be so made 


is to be 
R. G. 


t for the lathes in which it 
W 
AAA 


Laying Out Elliptic Gears. 


Editor American Machinist: 
In your issue of April 22, 1897, yon 
gave a very interesting and instructive 


article on eccentric or elliptical gears, by 
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Mr. Frank Richards. Yet while it con- radius of one-halt of 77s or 3 15-10 inch, Society « lec] 


tained many good suggestions (particu- strike the ouside circles 7 f, and where recent meeting in N \ nd 


larly his “ Patent”), to my mind a very + y crosses a 0, just half way between noting your report ( n 
important point was overlooked, or per- the overlapped portions, shows the exact which f :, Fee a , 1 to ask 
haps purposely omitted, viz., how to plot amount to be removed from each gear at tor tt ! y 
or lay out the pitch line correctly without this point what 1 { rt d 


the use of movable disks, with a given he rest is simple enough, using same had I 


} , hich 1] ] evr f ‘ . ] ’ 
space and throw, which is all the data usu- center as tor } rike circle e passing \ftet riences 
ally given to the draftsman [ should through junct r y and ind == wit 


like to offer a suggestion or two on this proceed by the 1 and familiar projec- 


particular point tion method ot d the outer circle” eral ! th the 





out a pair of elliptical gears to fill a sj 
occupied by two even gears, sixty three Where radial lin cross e erect lines ne ite! lessnd ‘ P 


teeth, 8 pitch, which would make the parallel to c c, and where they cross f[ nd that { irate re 

centers 77% inches apart, and by computa- draw lines parall t r These lines | 
i | 

c port, by ) H enses 

I i¢ 

< é T rd 

t de ch 

s f thei 
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\YING OUT AD PTIC GEAI rl 
tion I found that 15 throw would all cross each other between e and f, and pr t ep hin 
give about the variation in speed I re- when connected by a curved line form the elf whol 


quired. After considerable 


ussing with pitch circle, as indicated by heavy line in In regard t Hour Burden plat 
two pasteboard disks I hit upon a method — sketch M. H 


' 


_ 
a 


of procedure, of which inclosed sketch Woonsocket, R ( Cent 
: sae ‘ D ‘ , | - 
is almost self-explanatory — a Py ' 
First draw horizontal line a b and dem: r in bot distributior 
erect perpendiculars at d d 7% inches Machine Shop Cost Keeping. of general expense is | d wholly on pr 
apart, using the points d d as centers, Editor American Machinist ductive labor, t lifference being that in 
: a ae 1 . TH . 2 — ‘ — - - 
and with a radius of 15% inch strike circles The cost ¢ ifactured product bi n e hou , e used 
gg. Line x y is then drawn, and per- ing a subject V many, if not all, and in the othe da uniform per 
pendicular to this lines ¢ ¢, passing of your readers art directly interested, cent. I see no reason why one method 


through d d. Using the junction of and having read the paper presented by should be considered more truly accurate 


ls 


ccand x y as a center, and with a Mr. H. M. Norris before the American than the other he per cent. can be de 





termined intervals as well as 
the rate per hour. By either method the 
general expense may be very unfairly dis- 
illustration will 

For instance, a job on a small 
say a 22-inch planer, may take ten 
another job, requiring the use of 
tool, 120-inch 
3y the 


at regular 


tributed, as a simple 
show: 
tool, 
hours; 
and costly 


a large say, a 


planer, may also take ten hours. 
Hourly Burden plan the same amount of 


if the rate 
included 


cost of each job. 


general expense, namely, $2, 


hour, would be 
up of the 
Manifestly general expense of using 
the 120-inch planer must, under ordinary 
conditions, be much greater than that of 
using a 22-inch planer. In the illustra- 
tion given, the per cent. plan would have 
to accuracy, since, as a 
120-inch planer 
than those of 
conse- 


be 20 cents per 


in the make 


the 


the advantage as 


rule, the wages to the 


attendant more 
inch planer attendant; 
quently, a greater portion of general ex- 
pense would be put the 
planer job for the same number of hours. 
Hourly Burden plan, a 
made during prosper- 


we suld be 
he 22 


upon 120-inch 


Again, under the 
machine or artick 
ous times, when the hourly rate was low, 
would appear to cost much less than the 
same dull 
times, when the rate per hour would prob- 
ably be high. Thus one might find him- 
self with two machines exactly alike, in 


appearing to have 


machine or article made in 


house, one 
cost $500, the other $1,000. 

It is true, this condition 
to some extent under any system, because 
of wage and cost of material variations, 
and the increased proportion of general 
expense to product which always prevails 
in dull times as compared with good 
times; but a wide variation, as suggested 
above, and purposely exaggerated, would 
be caused mainly by a plan of general 
expense distribution akin to or exactly 
like the burden plan; since the 
tendency to reduce wage rates, and re- 
duced cost of material in dull times, 
would operate to reduce the total cost of 
an article were it not for this increased 
general expense rate, the hours remaining 
but with a tendency 


his store 


will remain 


hourly 


practically the same, 
to increase also, owing to the disposition 
of the average workman, at such times, to 
make his job last as long as_ possible. 


Of course, cost system it is neces- 


actual 


in any 
Sary to the 
usually called productive, 


cost of wage 


and the 


know 
labor, 
actual cost of material entering directly 
production of an and 
not difficult to obtain if 
to the 


the article, 


factors are 


into 
these 
the 
details of so doing. 

In a 
above suggested our Hourly Burden plan 
to take the 


as a basis 


necessary attention is given 


case of wide variation of cost as 


average 
for 


would be likely 


the 


nan 


cost of two machines 
the basing the 
price of either on its apparent cost. This 
would probably be the fairest and best 


difficulty, 


selling price, instead of 


way out of the and would be 
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practically a leveling up process, 1. e., the 
cheaper machine would be taxed with a 
portion of the excessive cost of the more 
costly, in order to arrive at a price at 
which each could be sold and make the 
manufacturer whole. 

Probably most practical men will agree 
that average average price, 
when the are involved, 
covering a long perior of time, is the 
fairest and most nearly correct. 

Why not average or level up general 
expense over your entire unfinished prod- 
uct as you proceed, instead of waiting un- 
til your product is finished, and maintain 
the said unfinished product, so far as 
general expense is concerned, at prac- 
tically the average to the present time, 
whatever the stage of progress? 

This can be done each month, 
been demonstrated by two and one-half 


cost, 
elements 


an an 


same 


as has 


A 


No. 1 
Sand Paper 


No. 
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any one article of product, and such 
method and proportion must be deter- 
mined by practical experience in that 
line. 

Hourly rates covering a partial dis- 
tribution of general expense might be 
used to advantage, but such rates should 
be fixed for each tool to cover the expense 
of running the same as nearly as possi- 
ble, and the balance of general expense 
which might remain to be distributed by 
the necessary per cent. over the manu- 
facturing, or rate, cost thus obtained. 

An average price per hour obtained by 
dividing the total amount of producing 
labor by the total of producing hours can 
hardly be considered a fair average price 
for the distribution of general expense, 
as it is an average in which widely differ- 
ent elements are involved. It is very much 
like taking a lot of lathes, planers, drills, 


) 


K 





Fig. 2 





Sand iets are 


Section at K-L 
L 
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RIG FOR SHAPING GEAR PATTERN TEETH. 


with less clerical labor than 
is involved in the ‘“‘ Hourly Burden plan ” 
or a “monthly per cent. of productive 
labor plan,” and the fotal unfinished prod- 
uct, or any one article of that product, on 
hand at the close of each month shown 
by the books at the actual cost of pro- 
ductive labor and material, plus all un- 
apportioned general expense in the case 
of the total eee, and plus tts proportion 
at that time one article. 


By team Seen 


year’s trial, 


in the case of any 
expense, I 
not 


general 


mean general expense which has 


been apportioned to finished product ready 


for sale or already sold 

Different lines of manufacture may re- 
quire different methods of distribution 
and different proportions of general ex- 
pense in order to give the prac- 


tically equitable results as to the cost of 


most 


&c., of widely varying sizes and prices, 
lumping them together, dividing by the 
total number of tools and taking the aver- 
age price thus obtained as the price for 
without regard to cost and 
Lucius B. Morcan, 

Accountant with The Pond Machine 


Tool Company, Plainfield, N. J. 
AAA 
Cheap Gear Pattern Works: 


Editor American Machinist: 
Having occasion to build a machine 
which 


each 
capacity. 


one, 


with gears of special construction, 
were to run at a very slow speed, and not 
likely to be used more than once, we de- 
the following method of 
in order to make the 
First we 


cided to use 
shaping the teeth, 
patterns as cheap as possible: 
got out a piece of hardwood like Fig. 1, 
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the length of the 
laid out the 


about 10 inches jong, 
tooth being 4 inches, and 
ends to the required shape of the tooth 
In laying out this template we made one 


ry 


the other to allow for 


tooth, so t 


smaller than 


end 
1 


the draft on the iat when the 


notch was cut out of the center it would 
be the required size of the tooth, the bot 
tom of this notch being rounded to fit the 
\ hole 


recelv¢ a 


shape of the gear rim was bored 


through the center to wood 


tooth in place 
tooth 


screw for fastening the 
Two screws would be better if the 
was long. 

We then turned up a roll, Fig. 2, about 
6 inches in diameter, and long enough to 
receive two pieces of sandpaper, one 
coarse and the other fine, the pieces being 
a little wider than the length of the tooth, 
a space of 2 or 3 inches being left be- 
tween, and also at each end. The roll was 
A and B, Fig 


sandpaper was 


turned enough smaller at 
2, so that the surface of the 
even with the surface of roll at C, D and 
F. A 
with a piece of hardwood fastened in with 
two screws, held the 

After getting out strips of wood slightly 
the tooth, and 


slot cut lengthwise at A and B, 
~ indpape r securely. 


larger than the shape of 


one edge concaved to fit the gear rim, 


they were cut to the right length 
Fig. 3) and fastened with a screw in the 


(see 


piece H. 
The top edge was planed off even with 


tl roughly 


template, the 
trimmed off and then held on to the sand 
tem 


were 


sides 


paper When the ends of the 
plate came in contact with the parts C, D 


roll. 


the sandpaper would cut no more, 
the tooth the shape of the tem- 


and / 
and left 


plate. 


rhe rim being spaced off, and fine 


face of the rim, 
the teeth were glued in place. A leather 
fillet at the bottom of the tooth com- 
pleted the job. If the template or form 
is made correct the teeth will be 


and of the required shape. 


lines drawn across the 


all alike 
By making the 
sandpaper slightly deepet 


thicker than thi 


recess for the 
the teeth can be made 


to correct any slight errors in 


template 
the thickness of tooth. If the paper pro 


+ 


jects above the surface of the roll th 
tooth wili be smaller than the template 
While this may not be a new idea, | 


thought it might be of interest to some o 


the readers of your iluable papet 


Dolgeville, N. Y 

[Our correspondent sends this as a di 
scription of a cheap way to make geat 
teeth patterns, but it strikes us as being 
not only cheap but good The former 


could be made witl a degree of care 


which would be impossible on individual 
h, and once 1e teeth 


teeth, 
to be duplicates of it \ 


mad are bound 
egment of a 
gear rim accompanies our correspond 
ent’s letter, and shows a very satisfactory 
job. The teeth are merely glued in place, 
but there is no reason why the plan is not 
equally applicable to the most substantial 


construction.—Eb. ] 
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A Practical Problem. 
Editor American Machinist 
Can you or any of your readers tell mx 


the best way to mark a lot of wheels like 


the sketch? They are 2 inches dia 
eter, inch thick, with a 34-inch bo 
ind a pinhole locate d on one side, 


shown. On the edge I want to stamp ten 


equidistant letters. They should be sunk 


in trom .003 inch to .006 inch deep [he 
A 
B 

/ 





Pt 
\ PRA( CAL PROBLEM 
letters are to be inch high, which wil 
leave nearly a 3¢-inch space betweet 


them. They are to be made in quanti 


ties of 1.000 to 5.000 at a time Lhe 
od must be practical and economi lr] 
work is similar to cash-register « ré 


register work, and I write to you, thinl 
ing some of your readers may be famil 
with the best practic« J. CALHO 


A A A 


The Revolving Cutter for Screw 
Cutting. 
Editor American Machinist 
Readers of the “American 
are by this time quite familiar with 
way in which things mechanical are con 
nected to one another both backward and 


When we 


thing new, and 


forward think we have 


somebody 1S generally ready oO 


quite 
jump up and tell us how it was used year 
cutter for planing 


which 


ago. That revolving 


rac ks 


in the issue of De 


without spacing, appeared 


ember 23, and whicl 


seems to be allied to the Fellows gear 
shaping tool, see1 
temporaneous W 
der for me to tag on 


(nd 


I can do it Che revolving « 


will not only it racks in a planer or 
shaper without spacing, but it will cut 

rews in a lathe without a lead screw 
and if I only held my tongue (or if I had 
not held my | pencil for awhile, ther 
can be little doubt that mebodyv in a 
ew week n ths or yea would be 
coming out with a new ent to that 
effect. 


They would be too late by a 


T+ 


twenty years it was certainly as lOTip 


that, « ibout 1876, that I saw a 
freely revolving cutter, with teeth on the 
edge of it, and set with its face, or cut 
ting edge, nearly level and radial to a r 
volving rod, and cutting a screw thread 
on it, the pitch of the thread being se 


cured, just as the rack teeth were spaced, 


of the cutter 
, ee 
me kind ¢ 
thread, but w 
smooth d {| 
saw Ger \\ 
pop tv \ ( 
t He ha 
10n W r 
uid, made | 
it re ~ 
t¢ ind pitcl ( 
pering on 
but, 1 rt 
thre 
+} ‘ 
the 
‘ 
thre 
\ en £ te 
drop the 
? ‘ lit 
not tol | 
tt 
nd , 
1d 
‘ 
be « 
) 
hit 
ite 
Che tl 
cut, d 2 
ould p t 
employ \ 
ired ( 
’ ’ },] 
( a 1 ‘ i al \ 
than that 
care ( t t 
pect 
r conditions tl 
w it tried i 
itter ee t 
1 the aay it 
1 
t in | bearit 


practical 


OI yea! 
‘ 
ting 
, , 
Vl ex 
n ine 
r 
t + ¢ 
t 
ntend ag 
¢ ¢ 
ons. the 
, ' 
‘ 
for 
them at 
Ti¢ 
ng, which 
pretty we 
tX 
to he { 
sleeping 
ounter 
wit ‘ 
takes iT 


sympathize 


conditions 1 


mecnan 


i} 


r 
‘ 
{ 
inct 
fn ot 
a 
" 
¢ 
+} 
\ 
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{ home 
{ liv 
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' ent 
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} pt n 
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1 mis 
l p ical 


human labor 
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Index for 1897. 


The index for last year’s volume goes 
to all with this num- 
ber, and it will be sent free’ to any reader 
who, by postal card or otherwise, signi- 


mail subscribers 


fies his desire for it and gives us his ad- 
dress. 


AAA 


Reduction in Cost of Steam Power. 

One of the most suggestive and valu- 
able papers presented at the recent meet- 
ing of the American Society of Mechan- 
ical Engineers was that by F. W. Dean, 
entitled ‘“‘The Reduction in Cost of 
Steam Power from 1870 to 1897.” The 
writer selected the most economical en- 
gine in use at the beginning of the period 
covered, and also the best engine at this 
end of it, placing the steam consumption 
of the former at 20 pounds per horse- 
power hour, and that of the latter at 12.5 
pounds, showing a saving in the case of 
the latter, as compared with the former, 
of 37% per cent. The body of the paper 
was devoted to a discussion of the means 
by which this reduction in steam con- 
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sumption has been accomplished. It is 
not necessary for us here to follow the 
line of discussion suggested by the paper. 
It occurs to us, however, that the paper, 
so far as it may come to the attention oi 
the general public, may convey a some- 
what impression, and one 
which even the writer would not wish to 


erroneous 


prevail. 

The writer dealt throughout with the 
performances of what must be regarded 
as more or less exceptional engines, and 
under exceptional conditions. His dis- 
course was all concerning the best en- 
gines when doing their best work. li the 
average engine of each period, and the 
accompanying average practice and per- 
formance had been taken instead, it is 
tolerably certain that a much greater 
difference would have been shown. At 
least it might have been difficult to show 
it, but there must be tolerable unanimity 
of opinion as to the the 
writer showed, the best engine of a quar- 
ter of a century ago used 60 per cent. 
more steam per horse-power hour than 
the best engine of 1897 will use, it is tol- 
erably certain that the average engine of 
the earlier date used 100 per cent. more 
than the average engine of to-day, or the 
steam cost per horse-power hour of the 
total power generated was 100 per cent 
greater in 1870 than in 1897. 

There are many considerations bearing 
upon this topic, and all giving their 
weight of evidence upon the same side. 
Even Mr. Dean’s statementscarry a strong 
argument in this line. With the undis- 
puted superiority of the later engines, it 
is to be remembered that they are also 
proportionately and actually much more 
numerous than they were. The engines 
which now give the best performance, 
and those which nearly approach that 
performance, are now quite numer- 
while the best class of engines in 
The ma- 


fact. Ii, as 


best 
ous, 
1870 were few and far between. 
rine engines, the pumping engines and the 
large high-class mill engines are not hard 
to find to-day. There has been a great 
increase in the total number of engines 
in use, and they have been mostly of the 
better and more economical tpyes. The 
electrical industry has installed an enor- 
mous total of both for traction 
and for lighting, and the necessities of 
the case have compelled close attention 


power, 


to economy and the selection of the bet- 
ter types of engines, and the general eco- 
nomics of steam service. The mechanical 
world is generally better informed and 
more demands. Much 
more attention is given to the economy 
of condensation and of proper lubrica- 
tion and the general avoidance of waste 


exacting in its 


at all points 


A AA 
Labor in the Coal Mines. 


A special report dealing with the sub- 
ject of labor at the coal mines has been 


prepared by G. O. Virtue, Ph.D., as 
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special agent of U. S. Department of 
Labor. Speaking of the men employed 
in coal mining in Pennsylvania, Mr. Vir- 
tue finds that on an average they are em- 
ployed less than 200 days a year, and at 
a scale of wages that has constantly been 
lowering since the days of the late sixties 
and early when speculative 
operators controlled the field, and in the 
race for business so overloaded the mar- 
ket that there neither profit for 
themselves nor living wages for the min- 
ers. Even at the low rate at which these 
men are willing to work, and are work- 
ing, Mr. Virtue finds that they would be 
satisfied, in a degree, if there were any 
regularity to their employment. But the 
territory is overcrowded, and there are 
constantly more than enough laborers in 
the region to man the colleries to their 
full capacity. Overproduction, which 
mine owners and operators have not yet 
been able to control, is the bane of the 
miners’ existence, and the principal prob- 
lem affecting their condition lies in the 
successful control of coal production so 
as to secure a reasonable restriction of 
This latter is a problem that 
have long with 
It is one that enters into 


seventies, 


was 


the output. 
the operators 
unsuccessfully. 
the successful management of coal prop- 
erties fully as much as into the solution 


wrestled 


of the labor problem. 
It is sometimes very difficult to 
overproduction 


dis- 
tinguish between and 
under consumption, and if the production 
of coal could be still further controlled 
and restricted, we must confess we fail 
to see how that would result in anything 
but harm, except to a few. Cer- 
tainly consumers of coal, whether they 
be manufacturers or users of it for do- 
it expensive 


very 


mestic purposes only, find 
enough, and it is apparent to anyone 
who looks into the matter that between 
the wages received by miners, the returns 
received by mine operators and the coal- 
consuming public there is a great gulf 
fixed. 

An old miner, in discussing the matter, 
says that at a time within his experience 
‘one or two miners could go into the 
hills of Pennsylvania with their tools and 
dig coal, take it to the nearest market 
and make from $4 to $8 per day per man; 
but that now it is not possible to do this, 
because the coal lands have passed into 
the hands of large companies, for whom a 
miner must work, if at all, and 
whom consumers must buy coal or go 
without.” Just here—in the monopoly 
of a substance which is at the basis of 


trom 


our manufacturing operations, and which 
actsat the same time as a restriction upon 
the work and wages of miners—is, we 
think, to be found the root of the dif- 
ficulty, and it is not to be remedied by 
still further restrictions upon production. 
30th labor and capital are already too 
much restricted in various ways, and im- 
provement must be looked for in greater 


freedom for them both. The policy of 
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restriction is like that of sitting on the 
safety-valve. 


AAA 


After a somewhat protracted and 
strongly contested negotiation it is an- 
nounced that the Lane & Bodley Com- 
pany, of Cincinnati, has been awarded the 
contract for the steam plant for the new 
waterworks of that city. The 
will amount to about $500,000, and so far 
as can be judged from the statements of 
those who are interested in and responsi- 
ble for the construction of the 
works the contract has been properly and 
advantageously awarded, although it is 
announced that there a contest 
which may be carried to the courts, the 
Lake Erie Engineering Company, of Buf- 
falo, N. Y., being the principal contest- 
ant. 


contract 


water- 


will be 


AAA 


By a recent large fire in Cleveland, 
Ohio, the quarters of the Institute for the 
Home Study of Engineering were de- 
stroyed, including the machine shop in 
with the Institute, and the 
printing office. We are informed that 
measures are being taken to replace all 
that was destroyed by the fire, and it is 
expected that the Institute and _ tne 
“Scientific Machinist,” which is connect- 
ed with it, will soon be in regular work- 
ing order. 


connection 


AAA 

Among the recent interesting develop- 
ments of our foreign trade is the fact that 
5,000 tons of 
shipped to Japan, the order for this hav- 
ing been obtained in 
English iron, which is said to cost about 
$4 a ton more at the furnaces than the 


Alabama iron have been 


competition with 


Southern iron costs, and that freight 

charges to Japan are about the same 

from America as from England. 
AAA 


It is announced that has 
been formed to manufacture the Stearns 


bicycle in Germany, and has secured the 


a company 


use of patents, tools and machinery, and 
will equip a factory in Berlin. Several 
men who will occupy positions of respon- 
sibility in the Berlin factory will go from 
Syracuse. 
AAA 

A decision by the United States Court 
of Appeals at St. Louis seems to estab- 
lish as a principle of law the fact that a 
under a 
foreign patent and manufacturing an ar- 


foreign manufacturer working 
ticle which has also been patented in this 
country, cannot import and sell in this 
country the patented, the 
American patent giving to the American 
patentee the exclusive right to manufac- 
ture and sell here. 
AAA 

A meeting looking to the further ad- 
vancement of organization of the 
American Foundrymen’s Association will 
be held in New York, January 26, at the 


article so 


the 
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house of the American Society of Me 
West Thirty-first 
As this coincides with the meet 


chanical Engineers, 12 
street. 
ing of the National Association of Man 
ufacturers in this city, it is expected that 
a large attendance will be secured 


AAA 

Personal. 
Lord Armstrong, of the Armstrong 
gun, and the great works at Elswick, 


ighty-eighth 


England, celebrated his « 
birthday the week before Christmas 
AAA 
Mr. Charles D. Reeve, formerly with the 
Fox Machine Company, of Grand Rap- 
ids, Mich., has 


superintendent of the Niagara Stamping 


accepted the position of 


& Tool Company, of Buffalo, N. Y. 
A AA 
Mr. Chas. W. Bristol, who for three 
years past has been a foreman with the 


Indiana Bicycle Company, at Indian 


apolis, Ind., has accepted a position as 


foreman with the Illinois Car & Equip 
ment Company, at Hedgewisch, near 
Hammond, Ind 


AAA 


Chief Engineer H. S. Ross, U. S. N 


has been detached from the “‘ Massachu- 
setts,’ January 10, and ordered to the 
“San Francisco,” by steamer of Janu- 
ary 15. 
AAA 
Herman J. Hilgendorf, formerly fore 
man with the Remington Arms Com 
pany, has accepted a position with the 
Rochester Cash Register Company, of 
Rochester, N. Y. 
AAA 
Chief Engineer W. H. Harris, U. S.N., 
has been detached from the “San Fran- 


cisco,” on relief, and ordered home He 


has leave for two months. 
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‘ ’ 
Commercial Review. 
NEW YORK, Saturday Evening, Jan. 1! 
NEW YEAR’S GREETINGS OF THE TOOI 
LpERs 
We have paid calls by letter at mk 
of the machine tool factories and in 
this way elicited the remarks printed 
below about the business status upon 
which the year 1898 makes its entranc« 
in that line of industry. These replies 
bear strong testimony to the improved 
commercial situation. They show that 
the revival of trade is now under full 


steam. 
From the Brown & Sharpe Mfg. Com 
pany, Providence, R. I 
“The 


amount of machine tools sold 
during 1897 has been | 


A considerable portion of our product 
has been exported to European countries 
The number of hands employed January 
I, was 1,337, which was gradually in 


creased to 1,450 in September, and at 


this writing 1,400 are on the pay list 


During the first ten months of the year 


WOT 


the WOrKS 


port t 
eve I 
do not ex] { 
future We 
abroad tl the | 
Vigor in the machin ¢ 
u ke Ope are very 
Fro \ 
" 
Works, I lelp 
Che | t 
ing yeal ¢ 
have received 
the last two weeks 
quiries would W 
b less 1 lI 
Xt yeal 
From e } & 
Harti ( 

Phe ( I 
¥ x y \ 
t vO J 

il 
etTit t rant T 
i I ( 
| 
( 
W 
el 
t ? t 
pu 
Pi 
7 | 
\\ 
| 
I 
Cc 
1 
tory tor e | y‘ 





40 


months have been a period of unusual ac- 
We have largely in- 
creased our plant by the addition of new 


tivity on our part. 
tools and have increased our floor space 
one-third. Our foreign trade has kept 


up remarkably well and in a most satis 


factory We are running twelve 


hours per day and are up to the limit of 


manner. 


ur capacity.” 


PITTSBURG FOR DECEMBER 


The last month of 1897 proved to be 


REPOR1 
n exceptionally good one for many of 
the iron, steel and machinery trades peo 
ple. One of the leading iron manufac 
turing concerns in this territory has just 
the best single month’s business 
i892, and the records of some de 
last 
of any in the history of the company. 
While be 
instance, all the mills have shown marked 
There 


closed 
nce 
partments for month exceed those 


this may a rather exceptional 
activity during the past month 
seems to be quite a readiness shown in 


ending in specifications Engineers 
throughout the city are busily engaged in 
drawing up plans 

As far as the raw iron market is con- 
cerned, trade is pretty fair, and manufac 
turers are preparing for a big year’s busi- 
The railroads are taking up more 
mill products, and the agricultural im- 


ness. 


plement manufacturers are now buying 
material. A good feature of the situation 
is that the mills are making only a brief 
stop for repairs. Everything is hopeful 
but immediate 

The 


such that the holiday dullness causes lit- 


strong, business 1s 


and 


rather quiet. general situation is 
tle comment. 

Regarding power plants for factories, 
mills, etc., many horse-power of engines, 
boilers, etc., have been disposed of since 
the last The Cahall Sales De- 
partment has been exceptionally success- 
The Carnegie 
contract a 


report 
ful in orders 
Steel 
short time since to James Bonar & Co 


securing 


Company awarded a 


Continued on page qi 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 20 
Forming Lathes, Mer. Mach 


Selden Packing for stuffing box, with or without rub 
Randolph Brandt, 38 Cortlandt st., N. Y 
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Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Box 137, AM 


Tool Co., Meriden, Conn 


ber core 


Experienced mech. draftsman Macu 
Experienced locomotive detail draftsman desires 
ituation. Box 18, AMERICAN MACHINIST 

First-class draftsman and mechl. engineer; 20 years’ 
varied exp.; designer of high-grade eng., etc.; open 
Address Box 10, Painted Post, N. A 
engineer, With 12 years’ shop and drawing 
is open for eng.; exp. steam eng., pumps, 
Box 7, AMERICAN MACHINIST. 


for eng 

Mechl 
room @Xp., 
ice machines 
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| <A practical up-to-date foundryman desires position ; 
and boiler 


| familiar with heavy and light mach., eng 

| castings; good habits, good ref. Box 12, AM. MAcH 
Wanted—Position as assistant superintendent by ac 

| tive man, age 40, mechanic trained in business, buying, 

cost keeping, accounts and help management; refer 

ences. Box 11, AMERICAN MACHINIST 

as factory manager or supt. by 

machinist; 20 years’ experience 

very successful in past 

employers and others 


| Situation wanted 
| practical inventive 
| supervising manufacturing ; 
| best of references from last 
Box 5, AMERICAN MACHINIST. 
A thoroughly competent M. E. 
| spond with parties in need of an 
|} supt., with a view to financial connections; can 
readily adapt himself to local trade or design special 
machinery ; parties dissatisfied with present manage 
| ment will do well to address Box 1, AM. Macu 
\ first-class toolmaker and machinist desires steady 


would like to corre 


position, where faithfulness, ambition and sobriety are 


appreciated ; have wide experience on jigs., fixtures, 
gages, special aut. mach.,reamers, cutters, taps, & dies, 
| and can design special tools; know mfg. of sewing mach 
and small work thoroughly. Address Tools, AM. Macu 
Situation wanted in office of machine tool builder or 
manufacturing company where a knowledge of the 
shop end of the businessis desirable or necessary ; 
|} experienced in all office work; can take charge of 
office or correspondence, including that part requiring 
an intimate acquaintance with the manufacturing or 
shop detail Box 6, AMERICAN MACHINIST 


Help Wanted. 


with experience on automatic 
AMERICAN MACHINIST 


Wanted 
engines. 
Wanted—Exp. die and tool maker. The Haensler & 
Jaspers Mfg. Co., Cincinnati, Ohio ; Lion Building 
Wanted—Man to install 
} connected to dynamos. Address Box 3, AM 
Wanted—Machinists in every shop to introduce my 
new round pocket level “ Which Way ;"’ most liberal 
inducements. E.G. Smith, Columbia, Pa 


Draftsman 
Address Box 2, 


high speed engines direct 
MACH 


A foreman brass molder for engineers’ and plumb 
work ; one thoroughly conversant with mixture 
of metals and competent to handle them to best ad 
vantage Box 4, AMERICAN MACHINIST. 


ers’ 


Gun and locksmith and bicycle repair man wanted 
in a Montana city ; must be a first-class mechanic and 
thoroughly experienced ; give age, experience, refer 
ences and wages wanted. Address Box 9, AM. Macu 

Wanted—A young man with good general knowledge 
of mechanics, draftsman and designer, with exp 
in gas engine work Address, giving age, experience 
and salary expected, ** Progressive,”’ care of AM. Macu 

W anted—For a machine tool works in England, sev 
eral first-class machinists used to assembling plain and 
automatic screw machines, etc., of the 
splendid opening for really first-class men at good pay 
and permanent jobs if suitable. No dispute of any 
kind. Reply giving full particulars of experience, age, 
salary, Box 8, AMERICAN MACHINIST 


best class 


for large steam plant, com 
prising about 5,000 H. P., principally Corliss,compound 
engines ; must have some knowledge of dynamos, and 
be thoroughly capable of taking indicator diagrams 
setting his own valves and taking entire charge otf 
power plant; location in a healty country, three 
hours from New York; to the right man, who must be 
a conscientious worker and of strictly habits a 
pleasant permt with a growing concern is as 
sured Ad., stat. exp., refs. and salary expected 
** Corliss,’ AMERICAN MACHINIST 


Chief engineer wanted 


sober 


up-to-date mgr. or 


January 6, 1808. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Job lot radiators, 12%1-2ec. ft., 8S. M. York, Cleveland, O 

Book, Dies & Die Making, $1. J. L 

I make dies; send sample and see what they cost, 

sucas, Providence, R. 

The Dutton Wet 
Garvin Machine Co., New York City. 

Best and cheapest Bolt Header, made by 
Harris Machine Tool Co., Springfield, Mass. 

Light and fine mach’y to order; models and electri 
cal work specialty. E. O. Chase, Newark, N. J. 
Second-hand drill engine lathes 

Dietz, Schumacher & Boye, Cincinnati, O 


Lucas, Prov. R. I 


[wist Drill-Grinder is sold by the 


Baush & 


For Sale 
and planers. 


presses, 
safety set 


We make a specialty of Shartle’s patent ’ 
Middletown 


eollars. Prices low and samples free, 
Machine Co., Middletown, Ohio. 

Wanted 
duction of studs and rollers for bicycle chain. 
Box 143, AMERICAN MACHINIST. 

Owner of an important development in engineering 
desires co-operation of engine builder of standing with 
modern plant. box 10, AMERICAN MACHINIST. 


Makers of automatic machines for the pro 
Address 


Having invented new line of sheet metal goods, un 
limited demand ; desire correspondence with capital 
ists or manufacturers. Address P. O. Box 20, Randolph 
Mo 

Lathes, planers, drills, milling 
brass working machinery second-hand ; 
ern and in first-class condition Cc. C 
chinery Co., Detroit, Mich 


Columbia University 
in the Zity of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE, 


Four years’ undergraduate courses and special facili 
ties for graduate work in all departments. Circulars 
forwarded, on application, to the Secretary of the 


L riversity 


machines, vises, also 
must be mod 
Wormer Ma 








Our Specialty is 
MACHINERY FOR MAKING WOOD SCREWS. 


COOK CO., 


——— > 


ASA S. 
Hartford, Conn., U.S. A. 


ine Drop Forgings. 








The BILLINGS & SPENCER CO., 


<~— Hartford, 


Conn., U. S. A. 








Bristol, Connecticut. 


' Tron Castings. 


We make a specialty of custom 
work. Great capacity, prompt 
delivery; four cupolas run daily; 
the right mixture for your work. 


Sessions Foundry Co., 
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THIS LATHE COMBINES THE LATEST AND ir 2250 tore power of Pasian fed 



































water heate1 nd 1 hes ry 
pany will install 8,0 power in the 
BEST IMPROVEMENTS. 38-inch blooming mill, 6,000 horse-power 
at the Lucy Fu e department and the 
b ilar l t Pp s 
tl | LO! ot \\ | } 
perhaps the largest month's business ever 
placed by o1 nr t l-w iter he iters 
nd p 
\m 9 
\ d Too! 
( pany the 
ré t Pp W nro 
it 1 that the 
I I iry 
p t ! 1 
( | l ed ( \ | I ] 
bu 
| ‘ ( Wl 
Ci ( 
| Wn I I p 
1 W rT 
, I t $100,000. Al 
14 in.x6 f : ra te 
in.x 6 ft. Hendey-Norton Lathe = |)” 
With Improved Automatic Stop. 
| ( 
eee . 
AUTOMATIC STOP. ee = 
ts line of \\ 
It is durable, simple, indispensable. It will automatically ( 
stop the carriage in either direction. It is equally efficient 
whether feeding or thread-cutting, running up to a shoulder, i large st plant wv be erected ar 
boring to bottom of holes, or internal thread-cutting. No erroneous, misieadi damaging 
danger of spoiling either tool or work. It is a safequard tirely 
against accidents in either direction. 
A A A 
CARRIAGE. ; 
Quotations. 
The carriage reverses in apron; no slamming of countershaft. 
There is no comparison between this lathe and the old style 
or common lathe. N N : ; 
THREADS. a 8 Ee ee 
N I ge t ' F 1 
it has all threads in daily use with simple movement of lever. ‘ - 
FEEDS. Found 
] r | 
Has all feeds in daily use with simple movement of fever. <j 
Send for Circular. “ah 
eee deg Be - a a 
THE HENDEY MACHINE COMPANY stall Tots, 1 
' . 3 . i |} r st 
tore n I 1 lot 
Torrington, Conn. Copper—Carload lots, 1 
Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY C0., San francisco, Cal. Pig Lead—( 
New York 
J. W. CROGAR, Philadelphia Bourse Exhibition. Pie Tin—For ' ton lot f by 
Spelter—( j t Ne y 
( SCHUCHARDT & SCHUTTE, Berlin, Vienna, Brussels. Stockholm. et hee 
CHAS, CHURCHILL & CO0., Ltd., London and Birmingham, Lag. Antimor Fror for Japanese 
European Agents, ~ snpie, JANSSENS, Paris, France. | for Cookson’s, and upward 
( EUGEN SOLLER. Basel, Switzertand. Lard Oil—Prime cit resent mak 
lai Quality n wholesaie lots, about 40 
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Manufacturers. | The Catalogue Translations into German. 


German catalogues and trade circulars should 
Mr. Barnert is to erect at Paterson, N J., a be understandable by German shopmen. If you 
prefer the kind that Mr. Miller found them laugh- 


W ill =buil x : ais 
- — mae : ing at over there (American Machinist, June 22, 
At Fowlerville, Mich., C. O. Wyckoff is .to 1897) don’t get them written by 
t up a machine shop. 
we ree HENRY HESS, Newport News, Va. 
Harris Bros., of Minneapolis, Minn., are build | 
ig new machine shop 
gh a 6 Y | Just Published. 











aC "GAS, GASOLINE and OIL ENGINES, 


Anchoria-Leland Com By GARDINER D. HISCOX, M. E. 


The only American book on an interesting subject. 279 large 


a 
pages, 8vo, illustrated with 206 handsome engravings $2.50, 
prepaid, to any addess. 
Full of general information about the new and popular motive 
power, its economy and ease of management Also chapters on 
Horseless Vehicles, Electric Lighting, Marine Propulsion, Et 


SPECIAL CHAPTERS ON 


Theory of the Gas and Gasolene Engine, Utilization of Heat and 


Efficiency of Gas Engines, Retarded Combustion cal Wall Cool- 
ing, Causes of Loss and Inefficiency in Explosive Me tors, Kx 

7 omy of the Gas Engine for Electric Lighting, The M: ate ‘ri a 7 
ower in ass sive Engines, Carburetters, ( vlinde r Capacity 


Mufflers, Governors, Igniters "and Exploders, Cylinder Lubrica 
ors The Me: asurement of Power, tae Indicator and Its Work, 
Heat Efficiencies, U. s Pa atents on Gas, Gasolene and Oil 
Engines and Their r Adjunc ts 





te Our large gene ges Catalogue of books on every practical 
subject mailed free » to any addre 


NORMAN Ww. HENLEY & CO., 
‘S Beekman St., New York. 





| 
| 


Special Machinery J. M. ALLEN, President. 


, . WM. B. FRANKLIN, Vice-President. 
ss siaaeitatee ‘in For Cutting All Kinds Fg “ALLEN, Sccond Vice-President. 


Conn., is fitting up anoth : teen ie actory. of Iron and Steel | J. B. PIERCE. Secretary and Treasurer. 


The Joseph D 





ex Typewrite1 


la., is to erect in the ne ture 1eW a  Spmomeamiissn > COMPANY 


\ 


: he Homer Mig. Company, of Akron, Ohio —— ' WOODWORKING HAMILTON,o. 
pn a or ee | MACHINERY % U-S-A: 


n Dioxide & Magn la | WANTED, 
PATENTED SPECIALTIES 
TO MANUFACTURE. 


ac | HUGH HILL TOOL CO., 


ANDERSON, IND. 











$5.00 


WILL BUY THIS 


he QeC.G, | rx ==er 
bd . 09 Eilat i 


ld 
e of top, 20x30. Shippe ee d down 
Send for Descriptive Circular 


SPOONER & HALL, Selling Agents, 


700-709 Western Union Bldg., Grand Rapids, Mich 
CHICAGO, ILL. 
Cutting-Off Machines. 


100 Broadway, 6 BOTH HAND AND POWER. 


Sizes, | to 6 inches. 


NEW YORK, N. & WATER, GAS and STEAM FITTERS’ 


TOOLS, HINGED PIPE VISES. 


inf wd pnt R ‘ ; pate & = Sine my 537 Mission Street, 3 e! Send for Catalogue. 
: : THEARMSTRONGMFG.CO. 


ported them as having ven a deed to pre ; : 
see Renee wl as the fact is hen te SAN FRANCISCO, CAL. ied Bridgeport, Conn. 


of Cleve 
f a building in Fa 9 


ianufactured 
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‘ . had filed a trust deed t ver the issue of 
bonds issued t secure funds for the exten 
9 and [4 inch Pillar Shapers. |," oe ons es 


, ; , ' 7 lebts : - iene 
Uniform Cutting Stroke, Quick Return, Automatic Cross debts and no creditor 


Feed in either direction. Work fast and accurately. Newell . ; , . 
Vise and Countershaft with each At San Francisco, Cal., the Enterpris 








P , Foundry has been organized Director H 
Prices, NET, - - 9-ineh, $300. 14-inch, $350. | coder, M. Marter “—_— 
hrader, \iartens ir | ear 
)and 14 inch Crank Shapers, all feeds automatic. Tool Making . : 
Lathes. Drills, Millers, Die Sinker Ask for the Machinist San Francisc 
ar The Ohio Valley Steel Company, of Cir 
THE PRATT & WHITNEY COMPANY, | b= soca be Hh Temen 
9 Larmon, Clifford B \\ ght ( I her nad 
HARTFORD, CONN., o S. A. Cc. H. Kell 
New ¥ x. 193 Lil s Beaten 144 Pea s 1g a8 th _Clintgn 8 The Vaug! M e ( Peabod 
lor ng XK «& ul 2K echapel Road irs rance u 
wick Freres & Co., 21 Ru Martel ; and Boston, Mass has purchased the old 
Craig 1 1 will il 4 | t | 
he factory and indry 
At La Crosse, W the La Crosse Brown 
SPEAKING OF LATHES | We. are buitaing them in Stesvester Company ti been inccepersted 
© various sizes from 9 inch , -_ 14 : 
to 15 inch swing, in various lengths, both engine and speed lathes Among eu . rators are Hiram Goddard 
Our designs are the lafest and most approved, while the work Tl. O. Storey, and others 
manship, material and finish are of the highest order. Our cata : ‘ 
logue will tell you all about them, as well as of our planers The Saler l ctric ] t A Power ( 





shapers, drills and other tools and supplies panv f Sale N. ¥ 


9 to 15 in, Swing. \* SEBASTIAN LATHE COMPANY, ee 
CATALOGUE FREE. 88\.) 117 and 119 Culvert Street, CINCINNATI, OHIO. agora apc 








Part 1. Kinematics of Machinery Gardner, of New Yorl erick W. H 


By FORREST R JONES, Professor of Machine ter, of Cranford, N. J 
Designs in the University of Wisconsin 7 : : 
s, 188 figures. Svo. Cloth. $1.80" rhe Dunn Mfg. Company, of Pittsburg, I 
Order through your books wller ha ent n i t lor t 1 
or — a. “4 warded, pt - JOHN WILEY & ‘SONS, facture § sens ’ , \ 
pai y the publishers on receiy : , 
of the retail price. 53 EAST 10th STREET, NEW YORK CITY. cor] rs ar 





Mr. William Ha 
SHELL AND SOLID REAMERS, of Cincinnati, O ‘ie 
With Patent Spiral Flutes. Arbors, Mandrels, laps, Dies, Screw Plates, the concer! i . 
3 Tap Wrenches, Bolt Cutters, Drilling Machines, Ltc. Jaspers Mfg. Company It the intention 


_ 


WILEY & RUSSELL MFG. CO.. er eee eee ee 


Greenfield, Mass., U. S. A. Agents in London: SELIG, SONNENTHAL & CO., 85 Queen Victoria St offic 


IMPROVED CLEANED oe ee ae 
16’ & 18’ Rahn k Mayer WITHOUT : THE LEVER R : , are musking som imp 
ENGINE 216 W. Pearl Street, RULING PEN of the boiler 






































ADJUSTMENT so as to ha 
ATHES, CINCINNATI, SEND FOR DESCRIPTIVE CIRCULAR. ertbaa ore ; Arsen 
OHIO, U. S.A. THEO.ALTENEDER & SONs PHILADELPHIA i ong | | 
WE CLAIM THE FOLLOWING MERITS FOR ) Eat Berlin, Con, | | 
pe JENKINS BROS.” VALVES. Uh. Sjackeon & Woodin Mie. Com 
1. Manufactured of the best Steam Metal { Berwick, P: re exter oy t r foundry 
2. Noregrinding: therefore not constantly wearing out the Seat of the Valves lding , 
3. Contain JENKINS DISC, whichis suitable f Pressures of Steam, Oil tically one-half the ground 
and A Ils Irv , ] 
4. The Easiest Repaired, and all parts Interchangea! Ties 
6. ALL GENUINE rr Mark ep er ete Rpt aaa 
JENKINS BROTHE RS, oe York, Philadelphia, Chicago, Boston. — , nate oo 
Re . iy C = a E:; . et 
HEAVY MILLING PURGES ERGLUSEV EI 0 | See tur tcseres ote ricteaon Pe 
sr Spindle | Horizontal or Vertical Spindles or Both. ange rena 
30:1. — tain necessary et 
15", 20" 24°, 36", 48", 60°, any length xecut . 


Wide range oftcutter speeds. o onions rorein 
Variable table feed from 3-16 to 10° per minute. : enti a a ; , ; 
Power elevating and lowering device. ota i ae aildie ’ EY 


Table adjusted by power in either direction. 


rite for full information an pri nt, t 


The Ingersoll Milling Machine Co. nile the works at Pawtocke, RT nd 
P. 0. Box pitntmyaiea oon inde - : " : ti ” , 


& Co Berlin cand Sennebde rf 


Eastern Branch, 126 Liberty St., New —— 
36°x 8’ Machine. Net Shipping Wht, 24,00 Cable Address Ingersoll,’ Rockford 






f DeFries 
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TAKE PLEASURE 

in announcing that we have purchased the plant 
complete, with the drawings and patterns, formerly 
the property of the Taylor Engine Co., and have 
it in operation. We are prepared to make prompt 
shipment of engines, superior in design and construc- 
tion, in all sizes up to 500 horse power. We can 
also furnish at short notice all repairs required for 
engines built by the Taylor Engine Co. 


CHAMBERSBURG ENGINEERING CO., 
WM. H. DERBYSHIRE, Pres’t. CHAMBERSBURG, PA. 


BE QUICK! 


I solicit quotations on all kinds of Machinery 
from any first-class house in the trade. 


ERNST H, KOTZ, 


=— = COLOGNE, GERMANY. 
Wholesale House in Machinery, 











I REG.TRADE MARKS |THE PHOSPHOR BRONZE SMELTING CO. [IMITED, 

2200 WASHINGTON AVE.PHILADELPHIA. 

) “ELEPHANT BRAND PHOSPHOR-BRONZE 

i ) INGOTS,CASTINGS, WIRE,RODS, SHEETS, etc. 
Lhospther Bronye” — DELTA METAL— 


at CASTINGS, STAMPINGS 4No FORGINGS 


ORIGINAL ano SoL_e MAKERS IN THE U.S. 


UNIVERSAL TOOL GRINDER. 





HIS machine will grind all the tools for 
planers and lathes in a large shop—they 
will all be ground right and alike. The tools 
so ground will cut faster and better than the 
individually ground tools. 
There will be no gang around the tool 
dresser’s fire or the grindstone, and the 





machine will save money—it costs so little 


that it will surprise you, 
free 


GISHOLT 
MACHINE CO., 


Madison, Wis. 


{ Eastern Branch, 126 Liberty Street, New York 
| WaLTER H. Foster, Manager 
U. BAIRD MACHINERY Co., Pittsburgh, Pa 
| C. W. Burton, GrRirFitHs & Co., 158 Queen Victoria St 
| London, E. C., England 
AGENTS FENWICK FRERES & Co., 21 Rue Martel, Paris 
| SCHUCHARDT & SCHUTTE, Spandauer Strass« 
C., Germany. 
ScuvucHarDt & Scnvutte, Breitegasse 
Austria 


France 
Ol, Berlin 


17, Vienna, VII 


PA DPAAAA AA AAA tee 
> 


| Expanders and Pipe Vises will 





Full description | 


© DON’T SPOIL IT 


Hydraulic ——. 
Head Punches. 


IN LARGE 
AND SMALL 
SIZES. 


a 
Adapted for 


the same use as 
~ Screw Punches, 
> but being much 
. easie! and 
$ quicker worked, 
$ thus requiring 
~ but one man to 
operate it, 
These are money savers for Boi 
Makers, Bridge 
Workers. © ww 


} 


Builders and Sheet 
Our Jacks, Tube 


ll interest 


} you 


A. L. HENDERER’S SONS, 


85 Maryland Avenue, 
WILMINGTON, DEL. 














REAMERS. 








ADJUSTABLE 


SOLID. 


OTT. MERGENTHALER & CO., Baltimore, Ma. 


IRON WORKING MACHINERY 


AND ALL. KINDS OF 
MACHINE SHOP SUPPLIES. 


COLCORD & SANDERSON, 
St. Louis, Mo. 





502 N. Second Street, 


ema 22 ACCURACY @ 221386 





BY GUESSING. 
Use the Richards’ System 
of measuring machines ; 
these Gauges are guaranteed 
to rxioe of an inch. 

Implements are adjusted 

at a temperature of 75°. 
ASK FOR NEW CATALOGUE JUST OUT. 
The John M. Rogers, Boat, Gauge & Drill Works, 4 
GLOUCESTER CiTy, N.J., U.S.A. 4 
ee 22@ ACCURACY 222268 


@ ADVHNDOVY @2as 


~~»: ACCURACY =}. 





We 
Make 


Boring Machines, Milling Machines, Special Tools 


BEAMAN “& "SMITH 
PROVIDENCE, R, |, 








1808. 
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Bound Volumes 
For 1897¢ 


WILL BE READY 
FOR DELIVERY 
JANUARY 20th.... 


W 
There are only one hundred 
copies for sale, and these 


will not last a month— 
first come tirst served. 


Price: $4.00 
Per Volume, 
Express paid. 
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RADIAL AND UNIVERSAL 
RADIAL DRILLS. 


XXXXIITIIIIIIIAIIIIIIIIIZ 





























Steam HamMERS 
of all sizes with time- 
saving features all 
their own. 





Made in five sizes and in seven 
designs. New Catalog now ready. 


Bickford Drill and Tool Co., 
3 Pike Street, 
Cincinnati, Ohio, U. S. A. 
POFTHSKSECSCHOSOCORDSSHEHRAEH HBOS 


Bement, Miles & Co., 
Philadelphia. 


by XXXIIIIIIIIIIIIIIIIIIIIT 


The “Duplex” Miller, 
Gisholt Turret Lathes, 


Ingersoll Slab Miller 
13 and 20-inch PLANER CENTERS. 


We are making and have for years 
made the very best Planer Centers 
that ever went into a shop. 








Can be seen at 
126 Liberty Street, 
New York. 


Store of 
Wa .rer H. Fosrer. 


Catalog Free. 





Don’t take our word for this, but 
let us send you a set on approval, 
which we will be glad to do to any 
responsible parties. Always in stock 


for immediate shipment by 


FAY & SCOTT, 


Dexter, Maine, U.S. A. 





- of Boston. 
- New York. 


; HILL, CLARK & CO., . 
i PRENTISS TOOL AND SUPPLY co., 


Also by our Agents: ! 


| Send for Circular. 





Why worry 


with an inefficient foundry ? 
The Sessions Foundry at 
Bristol, Connecticut, make 
a specialty of custom work ; 
they can do it better and 
cheaper for you. 























3 a 

MOFFET PORTABLE DRILL. 

‘ Weighs 48 lbs. and 

UNSURPASSED drills from % to 

ASA 24 inches diam- 
REAMER se 





RUNS WITH STEAM 
—OR— 


COMPRESSED AIR. 


9) 


position. 
\ 


wallet red by 


Pde G. TIMOLAT, 


stems 465-467 W. Broadway, 
NEW YORK. 
cetas a PPPAPAAAA AAD AAA AAS 


: DIXON’S_SILICA 
GRAPHITE PAINT 


Will preserve a roof for TEN to 
FIFT: YEARS — perhaps longer, 
without repainting. 
Unequaled for SMOKESTACKS, 
BOILER FRONTS, Etc. 





SEND FOR CIRCULARS ON PAINTS AND PAINTING 


JOS. DIXON CRUCIBLE CO. 
Jersey City, N. J. 


pect ACCURACY @®223.6 


° DON’T SPOIL IT 


BY GUESSING. 

Use the Richards’ System 

of measuring machines ; 

these Gauges are guaranteed 

to tohoo of an inch. 
Implements are adjusted 

at a temperature of 75°. 


ASK: FOR NEW CATALOGUE JUST OUT. 

The John M. Rogers, Boat, Gauge & Drill Works, 
GLOUCESTER CiTy, N.J., U.S.A. 

@aaa ACCURACY @2222e 


APP PAD AA 
PPPPAP PPP PAP AAPA APPA AAA AAAS SSS 








ACCURACY *2.. 





<@ ADVHNDOVY 22am 


xs {+} 





Manufacturers, 








who make duplicate parts of machinery in any 
metal that must be bored, faced, turned or 
threaded, will do well to investigate the merits 
of the well-known Bullard Turret Machines, 
horizontal and vertical. They save money. 
Full information free. Address Bullard Ma- 
chine Tool Co., Bridgeport, Conn., U.S. A. 
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_The Double Spindle Lathe 















is actually Two Lathes 
in One, a regular 26’ 
and Triple-Geared 44’ 
capable of turning out 
work rapidly and 
accurately, from the 
smallest class up to 
44". Solidin construc- 
tion—wide range 
of speeds & feeds 

changed in a 
moment for any 
kind of ordinary 
work. Costs but 
little more than 
a regular 26. 





Send for circulars 
and see what 
Users 

think of them. 








ENGINE Ars 
& DRILLING MACHINERY 
WORCESTER MASS. U:S:A: 


LONDON 
BIRMINGNAM }~ 


PARIS ~ 


VICE 


BERLIN 
VIENNA 
BRUSSELLS 


\SCHUCHARDT CHAS.CMURCRILL CS 
(© SCHUTT 
pOSSWT TE AOD. JANSSEN 








| accompanying dia- 
gram shows why we se- 
lected “Fifty Carbon” 
steel for our tools. Ease of 
manufacture was not con- 
sidered. The first problem 
was to select the best material 
for bicycle frames. The next 
was not “whether or not it 
could be cheaply made into 
tube,” but how tube could be 
made from it with the least 
possible injury to the steel. 
Expense in the production 
has not been spared, yet ex- 
perience has enabled us to put 
our tube within the reach of 
the manufacturer. Youcan 
get the benefit of our outlay 
and experience by insisting 
upon our tube in your wheel. 
You then get a tube made for 
bicycle purposes primarily. 


















tht 
Send for Catalogue. 


* ™ 7 


THE POPE TUBE CO. 
HARTFORD, CONN. 


































To Bicycle Riders. 


WE MAKE OUR TUBE 
or FIFTY CARBON STEEL 


Because a Tube like this of 











Is just as strong as a Tube like this of 































25% 
CARBON 


STEEL 


50% 
CARBON 


STEEL 












While weight for weight in a bicycle FIFTY CARBON Steel will last so long 
and TWENTY-FIVE CARBON Steel will last only solong 
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STAR ove: LATHES. 


Sand tt INCH SWING. 





Screw-Cutting Engine Lael +s with Automatic 
Cross-Feed, with or without Compound Rest 
Friction C ershaft, et Contain new and 


Especially adapted for Tool 
and Accurate Machine- 


original Features 
Room, Bicycle, Electrical 
Shop Service, 

Send for Catalogue B. 


SENECA FALLS MFG, CO., 


687 Water St., Seneca Falls, N. Y., U. S.A. 


Steam § Gas Engine Castings 
Both Stationary and Marine. 


Dynamo and Motor Parts and 
Complete Machines. 

7) Electrical Supplies, Telephones. 
Send Stamp for Catalog. 

MIANUS ELEC. CO., Box A., Mianus, Conn 


pISCOUNTS <= 


‘atalo “gt aia Discount She 


















WILLIAM T. COMSTOC K 


SOOO OH OHOHHOHOOHOS 


25% : 


23 Warren St., Ne w York 





OOO 








The prices of CUTTERS in our 


new Catalogue No. '5, pages 87- 
107, are subject to the same discount 
we have been making on these goods 
for some time, viz., 25 per cent. 

The prices of TOOLS, pages 
1-86, are net. 

By the way, have you got this 
Catalogue yet? 

If not, just ask for it. 

Co., 


Ls STARRETT 58's, 


yon MASS., U. S. A. 


HOOOOOHOOOOH OS 


vag aaa 
99 OOOOOOOOO 


Complete Line of .. D R | LLS 


AURORA TOOL WORKS, 


AURORA, 


We Manufacture a 
IND. 


UPRIGHT 


AND 


RADIAL 
DRILLS. 


Patent 


for light work, one or more Spin- 
dles, hand or automatic feed, of 
thorough workmanship and strict- 
ly up to date. Prompt delivery on 
regular styles. New Catalogue 
on application. 


DWIGHT SLATE MACHINE CO., 
HARTFORD, CONN. 


Chas. Churchill & Co., Ltd., London and Birminghar 
Schuchardt & Schutte, Berlin, Germany 


Automatic Stop. 
12 in. to 40in,. 
Swing. 


SO in. Radial. 


' High=-Grade 
Milling 
TMachines 


The overhanging arm, knee and 

saddle are firmly tied with a 
harness. Cutters can be re- 
moved from arbors without dis- 
turbing the harness. Large 
range of feed, reversible with- 

| out changing feed belt. [Angular 
hand wheel for operating table 
in most convenient position. A 
double friction countershaft with 
every machine. 








Sole European Agents: Selig, Sonnenthal & Co 
85 Queen Victoria St., London, Eng 
Sole Agent in Germany E. Sonnenthal, Jr., Ber- 


lin, Neue Promenade, N 
J.J. MeCabe, New York 
The Fairbanks Co. Philadelphia, Pa. 
The Strong, C arlisie & Turne y Co., Cleveland, Ohio 


THE KEMPSMITH > MACHINE TOOL CO., 


MILWAUKEE, WIS., U. S. A. 


MILLING ATTACHMENT, CROSBY--- 






































P= Fitted Recording 
pe 8 (\ to any Gages. 
| S Ss smi Planer. In circular cases and 
= ¢ most reliable in r 
| l= Copp Swivels soln any kind or 
Sh joe i from degree of pressure 
a See || | Horizontal Pop Safety Valves, 
NSS to Branden Pump Valve, 
= —~ : - Steam Engine 
\ Ve te =. Vertical. ; Indicator. 
rt SS os for casing CROSBY STEAM GAGE & YALYE CO., 
Main Office and Works, Boston, Mass. 


New York, London, 





STORES: Boston, Chicago, 


THE ADAMS CO., Dubuque, Ia. 


A TECHNICAL 
EDUCATION, C>Q)_CENTS _A_WEEK. 


IT TTENTION is called to the new instalment plan of The International Correspondence Schools, 
| Scranton, Pa. An advance payment of $2.00 only is required, the balance being payable at 
the rate of 32.00 a month. ‘This amount—less than 50 cents a week—pays for tuition and the 


necessary text-books. 


The Complete Mechanical Scholarship 


includes instruction in Mathematics, Mechanics, Mechanical Drawing, Steam Engines and Boilers, 
Strength of Materials, Applied Mec he anics, Machine Design, Dynamos and Motors. 

The correspondence method enables machinists, patternmakers, boiler makers, blacksmiths, 
foremen, superintendents and others who cannot attend technical colleges, to educate themselves at 
home, unde r the direction of competent instr uctors, without loss of time from work. 

Circulars fully describing our courses in Mechanics, Electricity, Steam Engineer 
will be sent free. Write, stating subject in which you are interested, to 


THE INTERNATIONAL CORRESPONDENCE SCHOOL, 


Box 819, SCRANTON, PA. 








ring, etc., 
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Special Lot. 


—— hy Sharpe, No. 1. Universal 
Mill 

Peco No. 15 Universal Miller. 

Cincinnati No. 2 Plain Miller. 

Cincinnati Universal Too! Grinder. 

Jones & 
Auto 


Lamson 2 in. 
Chuck, &c 


capacity— 


Niles Planer, 26 in. x 8 ft., Two Heads 
—latest. 

Gould & Eberhardt Planer, 42in. x 10 
feet. 


Pedrick & Ayer, Openside Planer and 
Shaper, large size. 

Bement, Miles 500 1b. Steam Hammer 

Lathes—Reed, Flather, Prentice and 
Putnam. 

Planers—Pond, Pease and Gray. 

Shapers—Hendey and Gould & Eb 

hardt. 


Send for Complete List. 


J.J. McCABE, 
14 Dey Street, NEW YORK. 


Successor to E. P. Bullard’s 
N. Y. Machinery Warerooms 


SECOND-HAND 
MACHINERY. 


ENGINE LATHES MILLING MACHINES. 


14 in. 
15 in 
15 in. x 6 ft. W. & L. 


Bicycle Factory 


of the D. D. Warner Co. has been 
purchased by us and will be sold 


No. 1 Garvin Universals 
0. 1 Cincinnati Universal 


9 
x 3 ft. 6in. Putnam. 1 Ne 
1 No. 4 Kempsmith, plain 
1P 


x 6 ft. Dustin 


6 in. x 5 ft men & W., Grant pattern p, s 
ein rite Dah Aerosp low for cash. Some machines 
24 in. x 13 ft. L. & M., special, | 124 in- Harris, Bk. G'd used less than six months. We 


Pt et tet tt ft htt 


2lin.x 9 ft. P. & W., elev 


1 spindle Hendey 
rest and taper att 7 


1 No. 3 4-Spindle, Garvin 


also have some heavy second- 


takin SR WL SCREW AND cnuck- hand machinery and a complete 
PLANERS. | ie 8 ilies eth tote J. B. DOAN & CO., 
116 ig, = 16 in. x 3 ft. Hand) "TG!" Eh Cand PF | 68-70 South Canal Street, Chicago. 


x 6 ft. Powe 


<4 in. x 24 in. MISCELLANEOUS. 


+ in. x 4in. x 7 ft. L. & M 151 in. Niles B. & Mill, one a 
1 i ee 10 ie eter A Few Desirable Second- 
Hand Tools. 





1 

1 He vy Geared Sig itting Shear 
1 Whiton 4 in. Centering Mach 
1 

1 


with tw« » heads. 
x 12 ft. Powell 
“ i Circular Shear 





Washburn Twist D 







5. > 
1 36 36 18 ft. Wr 2 in 1 y Drill, 28 in ing 
Seon. we ; Grinder 1 ie Y - L, 44 in = ~" 
20 . y 1 Garvin Cutter Grinder N ’ om. Owing 
sh Naga te z 6 ft. P.M. 1 1No. 2 Bement Hor. B. & D l laner, 17 in. x 4ft 
° ‘ Machine l » 44in. x 6 ft 
SHAPERS. 1 No. 0 Newark H B.& D 1 r, Min. x 6 ft 
ay ee Machine 1 24 x 7 feet 
1 9 in. Traveling Head, Wr 1 No. 2 Pedrick & Ayer Cyl 1 . r @ ¢ 
it Dever ° irg , 0 in. x 8 ft 
4 , >] c t 
1 13 in. Traveling Head, Be- 12 in H. & R. Cutting Mach l Plane x 10 ft 
ment 3 Bolt Cutters, different sizes 1 Pond Planer, 42 in. x 24 ft., 2 heads 
112 in. Crank Motion, Spring- 1 10 in. New Haven Slotter 1 | Eberhardt 36 Gear Cutter 
field. 1 [XL Saunders Pipe Mach 1 iW j ' } 
. ndsor S . Machine 
1 15 in. Crank Motion, Kelly 1 No. 5 Saunders Pipe Mach +17 <4 fa . 
1 ond Universal Grinder 
Send for Circular. I & Sharpe No. 1 Universal Mille 


Prices on Application. Sec | N I lanes Gakean 
THE NILES TOOL WORKS CO., 1 30-in. Stevens Pulley Lathe. 
138 Liberty St., New York City. 





ht Boring Mill 
T pond Uy Boring Mill 





MACHINE 


on | U pright Boring Mill 
14-in otte 
U. BAIRD MACHINERY Go. 225°" 
one s ; W I ets Eng it e! athes a. L “ Ay 
1 Flathe; in. x 10 ft 
1 Fitchburg “ 26 in ft 
PITTS SBU RGH, 1 Pratt & Whit may, Engine Lathe, 2 n. x 10 ft 
1 Putnam Engit ithe nx 12 ft 
PA.. U.S.A. HILL, CLARI E& CO., 


TOOLS 





14 South Canal St., 
CHI 


156 Oliver Street, 
CAGO. BOSTON. 





A Fine Assortment of 
Second-Hand Machinery 


MILLING MACHINES. 
. 1 Cincinnati Universal. 
No . 1 Brown & Sharpe U niversal. 
No. ? Garvin Plain, 


80 x 21 Wilmarth, tple. gs. 


LATHES. | wo 
84x 0 Ciocemne, ” | 
| 


80 in, Pitt, t v 
70 in. Neva “pailey, 2 tools. No, 1 1-3 Garvin Plain. 
62 in. Niles Pulley, 2 tools, | No. 3 Garvin Hand. 
36 x 16 Prentiss, C. Rest. No. 1 Garvin Hand. 


ins, plain rest. D. W, Pond Index. 

tos 13 Reuth, plain rest. Jones & Lamson Lincoln Pattern. 
96 x 12 New Haven, C. rest | 2x22a5 Ingersoll Slabbing. 
96 x 10 Prentiss, C. rest and Tpr. 
93 x & Putnam, R. and F. rest. No. SCREW MACHINES. 
ere Ilingsworth ry c. F, | No. 3 Pratt & Whitoey Wire Fd. 
Ssh. — 4 ner. No. 2 Pratt & Whitney Wire Fd. 
i8 - 8 Preatiee, C. R. “god Hl. s. | No. 0 Pratt & Whitney Wire Fd. 
16 x 8 Dexter, C. R. and P. C. F. DROP HAMMERS. 
15 x 5 Star, R. and F. and taper. 800-Ib. Merrill Friction Drop. 
14 x 6 Putnam, R. and F. rest. 700-Ib. Merrill Friction Drop. 
15 x 6 L. & D. Fox Monitor. 600-Ib, Merrill Friction Drop. 
8 x 5 Pryibil spinning. 600-Ib, Pratt & Whitney Friction. 
20 x 5 Monthemont spinning. 470-Ib. Merril! Drop. 

RI 450-lb. Merrill Friction Drop. 

400-Ib. Pratt & Whitney Friction. 

400-Ib. Peck Poppet. 
3350-lb, Pratt & i hitney Friction. 
300-Ib. Merrill Friction Drop. 
3:0-lb Peck Drop (Poppet). 
160-Ib. Peck Pop = Drop. 
200-lb, Beaudry Power Hammer. 
. Beauiry Power Hammer, 
125-Ib, Forsaith Trip Hammer, 
600-lb, Bement Steam Hammer, 


MISCELLANEOUS. 


32 in. Pond, B. Grs. and self feed, 
82 in. P. & w. , B. Grs, & self feed. 
60 in. Bickford, Boiler Makers’. 
24 in. Harrington Tapping. 
4Spindle Lamson Gang’ Drill. 
3-Spindle Garvin Gang. 

2-Spindle Garvin Gang. 

Barnes Friction Disc. 


PLANERS. 
42 x 42x 10 ft. Putnam 














x 38x10 ft. L. W. Pond. 

$762 12 ft, N.¥.Stm. Eng. Co, | ?-Spiodie | meer dy a ll 

5 x 95 x7 ft. Harring _— 2-Spi indle Whiton Centering Mch. 

eel oa tend Lee & Hunt Cold Saw Mch. with 

“NW ag Engine. 

90 x 18 x3 ft. New — 5-Sp sindle National Nut Tapper. 

16 x 16 x3 ft. New Haven. No. | Garvi a Han i Gear Cutter. 
SHAPERS. 1 1-4in, Ac Jams Auto, Bolt Cutter. 

10 in. Lowell Slotter. 


94 in. Hendey Friction. 


No. 1 Giant Key Seater. 











16 in. Prentiss Fri 

15 in. Hendey Fri 15 H, P. Paine Auto. Engine. 

14 in, Betts Travelling Head. 13 H, P. Vertical Boiler. 

12 in. Warren Travelling Head. 7 in. x 7 in. Baxter Eng. & Boller, 


SEND FOR COMPLETE LIST OF NEW AND 


SECOND-HAND MACHINERY. 


a AA 


Prentiss Tool & Supply Co. 


NEW YORK, CHICAGO, 
5 Liberty Street. 62-64 So. Canal St. 








I am very useful and handy, but 
do not recollect making your 
acquaintance. Should you de- 
sie to know me, please ask 
BEAMAN & SMITH, Provi- 
dence, R. L, to send you de- 
scriptive pamphlet No. J, that 
will introduce and tell all about 
me © ws © wt wt wt 


e e e 





BARGAINS * 


NEW AND SECOND-HAND MACHINERY. at 


Machine Engineer, 


Machine Wi 
a brewery ma- 


present working in the rks of L 
A Riedi nger,in aa at yurg (Bavar 
nery dept.), practically and technically in- 
cana. twenty-five years ot age, applies for 
irable situation in a large American factory 
Offers marked A. B. 14, to be addressed to ; 


The Annoncen-Exped vy. G. L. DAUBE & CO., 
Augsburg, Germany. 


Lathes, from 12" to 48"; Planers, from 20° up to 60° 

48°, 54" and 60° Radia! Drills; No.2 Newton Milling 

Machine ; No. 2Screw Machine; Shapers, from 6’ 

to 30° Boilermakers’ Punches, Shears, Edge 

Planers, Rolls, Drills, Engines, Boilers, Pumps, 
and Dynamos 


FRANK TOOMEY, | 131.N. THIRD ST., PHILA. 











NORTON 9 
A New Line of Grinding 


zZ2 

= Machinery has been brought out by The Norton Emery Wheel Co., and to bet” 
S 

z= 


= NORTON 





ter acquaint you with the new and meritorious features of these 
Machines, invite your request for copy of the new 1897 Catalogue containing descriptions 


i and prices. Norton Emery Wheel Co., Worcester, Mass., U. S. A. 


NORTON e NORTON 


® 
DROP FORGED MACHINE WRENCHES. 


NOLUON 














THE BILLINGS & SPENCER CO., Hartford, Conn. 


Drop Forgings of every description. 
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Brainard Miting Machin Co. 


MANUFACTURE 
Milling Machines, 
Milling Attachments, 
Gear Cutting Machines. 
HYDE PARK, MASS. 


Boston Office : 
156 Oliver Street. 


Chicago Office. 
12 South Canal Street. 





COCHIN 
Drawing Ink. 


Made in’ fifteen colors. 


Flows very freely from pen 


Mackey 








Sample Bottle, 
30 Cents, 
Postpaid. 


Our Drawing Material Cata- 
jogue is the most complete 
and artistic published 











ae 





ADJUSTABLE 
SOLID. 


OTT. MERGENTHALER & CO., Baltimore, Md. 


E.W.BLISS CO. 


1 Adams St., Brooklyn,'N. VY. 








Presses, Dies and Special 
Machinery. 


Western Office: 96 W. Washington St. Chicago, III. 
European Oilice: 39 Rue Caumartin, Paris, 
France—A. Wilzin, Manager. 

Owners of the Stiles & Parker Press Co 


ABSOLUTELY WATERPROOF. 


Print Paper Co., | 


Manufacturers, PITTSBURG, PA. 


@-> 


“S THE LATEST 
EXPANDER. 


Is self-feeding, re- 
quires no hammering, 
superior in every way. 








4 


e-2> «-e 
Can be used in close places where it is impossible to drive mandrel. 
left hand. A good line of Jacks and Punches. 


Made right or 


A. Le. HENDERER’S SONS, 
85 Maryland Avenue, Wilmington, Del., U. S. A. 


THE BURR STEEL SAF ETY LIFT. 


her new depart- 





The principle on which it is made is an altog 


ure from anything heretofore - V oped n thi is li ne, the locking 
being done by the positive acti of the load on a lever, the 
most powes ‘ful and unfailing of "the elem-ntary mechanical 
principles. It excelsin every particular any similar device on 
the market, and is the only rope block made that will do the 
same work as the differential chain block. 


The Burr Manufacturing Company, 
823 Society for Savings Building, 


Cleveland, Ohio, U.S. A. 


THE STANDARD OF EXCELLENCE. 
R. Mushet’s B. M. JONES & CO., 


SPECIAL AND TITANIC STEELS. Boston and New York. 


“CHANGE OF FEED 


is a good thing for man, 
beast or machine. MOST 
LATHES have only three 
changes of feed. Our IM- 
PROVED LATHES have from 
36 to 55, any of which 
can be made instantly. 
: This is equally true 
iene * regarding screw cutting. 


Sizes 14-in. to 42-in. Swing. 


THE LODGE & SHIPLEY MACHINE TOOL CO., 
SELIG, SOMMENTUA & OO Agents, CINCINNATI, OHIO, U. S. A. 


Our Annealed CRESCENT STEEL CO., 
Die and Tool Steel b 


CHICAGO, ILL. 
Saves Time, Labor, Money.—__ 
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Beds in even lengths. 





NEW YORK, N. Y. 
DENVER, COL. 





Pulley Lathes. 

Largest capacity. Quickest adjusted Lathe made. With or without Engine Lathe 
Tail Stock. Can be used for finishing blank gears and turning to a form. 
Boring Lathes, Wet Emery Tool Grinders, Pulley Tapping Machines 
Carried in stock, ready for delivery. 


The A. Streit Machine Company, *"*°%,24 Stree 


Cincinnati, Ohio. 








AIK COMPRESSORS 


Rock Drills, Coal Cutters, Channelers, Pohle Air Lift Pump. 


MEW CATAL 


THE INGERSOLL-SERGEANT DRILL CO., 


HAVEMEYER BLDG., NEW YORK 


IGURE READY, 
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Morse Twist Drill 
and Machine Co. 


NEW BEDFORD, MASS.., 
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his 1s our 24-in. Engine Lathe. 
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And we have been told ‘‘that for correct 
design, careful proportion of parts to stand 
hard service, finenessand accuracy of detail, 
finish, weight, etc., that these lathes are 
unexcelled,”” We might add, that these 
same desirable features are the means to the 
rapid, accurate and economical end in doing 
all sorts of lathe work. Details, weight, 


etc., on request. 


The Springheld Machine Tool Company, 


Springfield, Ohio, U. S. A. 
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POSITIVE DRIVE 


RATT 


DRILL CHUCK 


business. 


is a long-lived, hard-working tool for 


that we want to explain to you. 


Pratt Chuck Co., Frankfort, N. Y. 


Some advantages all its own 
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MACHINE TOOLS 





THE NILES TOOL WORKS 


Hamilton, Ohio. 


CHICAGO. PITTSBURGH. PHILADELPHIA. 
GREAT BRITAIN: 39 Victoria St., London, S. W. 









NEW YORK. 











OF ALL TYPES AND SIZES 





... Patterns for 300 Different Types. 


Photographs and Descriptions on Application. 


BOSTON. 


CO., 


ST. LOUIS. 















> | 
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OHIO. 


HILL, CLARKE & CO., 14 South Canal St., Chicago, TI. 
STRONG, CARLISLE & TURNEY CO., 193 Bank St., Cleveland, O, 
z A. KINSEY & CO., 331 West Fourth St., Cincinnati, Ohio. 












These Machines 


are sold — HOS. K. CAREY & BROS. CO., 26 Light St., Baltimore, Md. 
by the following J. J. McCABE, 14 Dey St., New York City. 
Agents PACIFIC TOOL & SUPPLY CO., 102 First St , San Francisco, Cal. 


SCHUCRARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, Eng. 








That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools accurately 
ground by our 


Universal Tool Grinders ? 


The No. 1 machine will grind and shape tools with shanks up to 2% 
inches by 2inches. The No.2 will take tools up to 2 inches by 1% inches. 
As savers of time and money these machines are unrivaled. 


Ute Alls VC enp PHILADELPHIA. 


Do 
You 
Know ® 






















‘Constant Angle” Twist Drills are termpered uniformly throughout 
the Length of the Grooved Part. 


They are not soft after being worn back a short distance from their original length. 

Perhaps it would be to your advantage to use Twist Drills which will do the greatest amount 
of work with a single grinding. 

We make such drills; their first cost is not the lowest, however. 


THE T. & B. TOOL, COMPANY, 


DANBURY, CONN., 
U.S.A. 


CATALOGUE FREE. 








Patent Entirely Automatic 
GEAR CUTTERS & 
“RADIAL DUPLEX” GANG CUTTERS. 









j 2 to 10 | 
TEETH | 
CUT AT| Dyune 
ONCE, | €xPorT TRADE A SPECIALTY. ST. LOUIS, MO. 








WHEELS 


GEA CUTTING. 


GRANT GEAR WORKS, 


125 South 11th Street, 
PHILADELPHIA. 
6 Portland Street, 
BOSTON. 
86 Seneca Street, 
CLEVELAND. 


Send for Catalog. 


GRANT 


GEARS 





| The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 
| diameter by 24 in. long. 


Jones & Lamson Machine Co., 
Springfield, Vt., U. S. A. 


Selling Agent for Germany, Switzerland \ 
Russia, Holland and Belgium: M. KOYEMANN, Char- 
lottenstrasse, 112, Dusseldorf, Germany 


HENY KELLEY, & CO., 26 Pall Mall, Manchester. 


" ACME 


Machinery Co., 


ustria~-Hungary, 


England 










Manufacturers of 
ACME BOLT AND RIVET 
HEADERS, 

ACME SINGLE & DOU- 
BLE AUTOMATIC BOLT 
CUTTERS, cutting from 


1-8 in. to 6 in. diam. 
Also SEPARATE 


NCINNATI SCREW &TA 


0 
(I STANDARD 48° EW &TAP ( 
2 CINCINNATI,O.,U.S.A. 

FORENGINES And MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
163 Clinton St., Milwaukee, Wis. 


Chicago Office: G. P. NICHULS & BRO., Managers, 
(325 Monadnock Bidg. 
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Gould & Eberhardt 


NEWARK, NEW JERSEY, U. S. A. 






Pianeo Bevet Gears 











Joun Lana & Sons, Johnstone, Scotland 
Foreign ScCHUCHARDT & ScnvuTtTr, Berlin, Vienna, Brussels. MACHINE MOULDED GEARS. 
Ayvents G. KOEPPEN & Co., Moscow, Russia. Shaper Agents. 

Wurrr, CiiLp & BENNY, Vienna, Aus. Shaper Agta Gears up to 12 Feet Diameter. 











GLEASON TOOL CO} 


Mfrs. LATHES and GEAR PLANERS 
6 Race St., Rochester, N. Y- 





























